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INTRODUCTION.
I n f e c t i o n  o f  n a s a l  s i n u s e s  s h o u ld  be c o n s i d e r e d  f ro m  
two a s p e c t s .
1 .  I n  i t s  a c u t e  f o rm ,  when i t  may be r e g a r d e d  a s  a  s e p a r ­
a t e  e n t i t y ,  t h e  p a t i e n t  p r e s e n t s  more o r  l e s s  d e f i n i t e  
sym ptom s, and  s i g n s  a r e  q u i c k l y  e l i c i t e d  w h ic h  p l a c e  d i a g ­
n o s i s  on a  f i r m  f o o t i n g .  T r e a tm e n t  c a n  a t  once  be s t a r t e d  
w h ic h  i f  s u c c e s s f u l  l i m i t s  t h e  d i s e a s e  t o  i t s  i n i t i a l  s i t e  
and  g e n e r a l  i l l n e s s  i s  p r e v e n t e d .  T h i s  i s  t h e  i d e a l  b u t  
i t  i s  d i f f i c u l t  t o  o b t a i n  i f  t h e  p a t i e n t  i s  n o t  s e e n  i n  t h e  
e a r l y  s t a g e s  o f  s i n u s i t i s  and he s lo w ly  d r i f t s  i n t o  t h e  
s e c o n d  s t a g e  when t h e  s e e d s  o f  a  d i s a s t r o u s  c r o p  o f  i l l n e s s e s  
may be sow n.
2 .  C h ro n ic  i n f e c t i o n  o f  t h e  s i n u s e s  i s  t h e  n a t u r a l  s e q u e n c e  
o f  an  u n t r e a t e d  a c u t e  i n f e c t i o n  and on a c c o u n t  o f  i t s  l a t e n c y  
may go u n r e c o g n i s e d  f o r  y e a r s  u n t i l  p e r h a p s  an  a c u t e  e x a c e r ­
b a t i o n  a t t r a c t s  t h e  a t t e n t i o n  o f  b o th  p a t i e n t  and p h y s i c i a n .  
But b e f o r e  t h e  s u p e r v e n t i o n  o f  t h e  a c u t e  e x a c e r b a t i o n  t h e  
p a t i e n t  may have  p r e s e n t e d  h i m s e l f  t o  h i s  u n s u s p e c t i n g  
m e d ic a l  a t t e n d a n t  w i t h  e i t h e r  a  m o rb id  s y s t e m i c  c o n d i t i o n
o r  a  d a n g e r o u s l y  a c u t e  i l l n e s s  w h ic h  I  hope  t o  show c o u ld  
h av e  b e e n  a v o id e d  i f  a  d i s e a s e d  s i n u s  had  b e e n  fo u n d  and 
r e g a r d e d  a s  a  f o c u s  o f  f u r t h e r  t r o u b l e .
B e s r e a k e r  h a s  s a i d ,  " I t  i s  t h e  p r im a r y  i n f e c t i o n  i n  
t h e  s k i n  o r  m ucosa  t h a t  d o m in a te s  t h e  e t i o l o g y  o f  t h e
g r e a t e r  num ber o f  d i s e a s e s  i n  man t h a t  a r e  c a u s e d  by  th e  
s t a p h y l o c o c c u s  a s  w e l l  a s  t h e  s t r e p t o c o c c u s " ,  a n d ,  s u r e l y  
t h i s  s t a t e m e n t  c a n  be t a k e n  t o  i n c l u d e  th e  mucous membrane 
of  t h e  n a s a l  a c c e s s o r y  s i n u s e s .
I t  w i l l  be d e m o n s t r a t e d  l a t e r  how t h e s e  s e c o n d a r y  
i n f e c t i o n s  o c c u r  b u t  a  r e c i t a l  o f  c o n d i t i o n s  due t o  f o c a l  
s e p s i s  and p a r t i c u l a r l y  s i n u s  s e p s i s  w i l l  a t  o nce  a t t r a c t  
a t t e n t i o n  t o  t h e  im p o r ta n c e  o f  c o r r e c t  d i a g n o s e s  and  t r e a t ­
ment o f  s i n u s  s u p p u r a t i o n .
R e g io n a l  C o m p l i c a t i o n  o f  s i n u s i t i s .
1 .  I n f l u e n c e  o f  s i n u s  s e p s i s  on mind and c h a r a c t e r  
h a s  b e e n  r e p e a t e d l y  n o te d  i n  my w ork  among o u t - p a t i e n t s  o f  
B r i s t o l  G e n e r a l  H o s p i t a l .  I n a b i l i t y  t o  c o n c e n t r a t e ,  m e n ta l  
a p a t h y ,  and symptoms o f  n e u r a s t h e n i a  a r e  common, and W atson  
W i l l i a m s  g o e s  so  f a r  a s  t o  s a y  t h a t  s i n u s  s u p p u r a t i o n  may be 
and o f t e n  i s  r e s p o n s i b l e  f o r  s u c h  g ra v e  d i s t u r b a n c e s  a s  
m e n ta l  p e r v e r s i o n  and e v e n  i n s a n i t y  w i t h  s u i c i d a l  t e n d e n c i e s .  
C r i m i n o l o g i s t s  a r e  i n t e r e s t e d  i n  s i n u s  s u p p u r a t i o n  a s  a  
p r o b a b le  c a u s e  o f  d e l i q u e n c y .
At p r e s e n t  i n  my c a r e  I  h av e  a  f e m a le  p a t i e n t  who s u f f e r s  
a c u t e l y  f ro m  n e u r a s t h e n i a  and who a l s o  h a s  a  d e f i n i t e l y  i n ­
f e c t e d  a n t r u m .  H er g e n e r a l  c o n d i t i o n  i s  a lw a y s  a g g r a v a t e d  
by  a  f r e s h  a t t a c k  o f  s i n u s i t i s  and  i t  i s  my o p i n i o n  t h a t  i f  
s h e  c o u ld  be p r e v a i l e d  upon  t o  u n d e rg o  r a d i c a l  t r e a t m e n t  h e r  
c o n d i t i o n  w ould  be g r e a t l y  a m e l i o r a t e d *
2 .  S c i a t i c a  h a s  b e e n  c u r e d  by  a n t r a l  l a v a g e ,  b u t  I
do n o t  s u g g e s t  t h a t  e v e r y  c a s e  o f  S c i a t i c a  h a s  f o r  i t s  o r i ­
g i n  f o c a l  s e p s i s .  M ig r a i n e ,  s u p r a o r b i t a l  and o c c i p i t a l  
h e a d a c h e  a r e  common symptoms and Nt i c  d o lo u r e u x "  h a s  b e e n  
t r a c e d  t o  a  n a s a l  i n f e c t i o n *
3 .  I t  h a s  b e e n  my e x p e r i e n c e  t o  m ee t w i t h  c a s e s  o f  
c h r o n i c  p h a r y n g i t i s  and l a r y n g i t i s  o f  a  " c a t a r r h a l "  n a t u r e  
w h ic h  h av e  b e e n  c u r e d  b y  a t t e n t i o n  t o  s i n u s e s ,  w h i l e  m id d le  
e a r  d i s e a s e  h a s  b e e n  c u t  s h o r t  by t h e  t i m e l y  i n t e r v e n t i o n  
o f  s i n u s  d r a i n a g e .
4 .  C h r o n ic  b r o n c h i t i s  and  b r o n c h i e c t a s i s  and a  sy n ­
drome s u g g e s t i n g  p u lm o n a ry  t u b e r c u l o s i s  have  b e e n  p ro v e d  t o  
h a v e  b e e n  p r e c e d e d  by c h r o n i e  s i n u s i t i s  and f ro m  t h e  i n ­
v e s t i g a t i o n s  o f  Wfefeb and G i l b e r t  ( J . A . M . J .  1921) i t  was fo u n d  
t h a t  many men had  b e e n  m i s t a k e n l y  r e g a r d e d  a s  s u f f e r i n g  f ro m  
T .B .  and t h a t  t h e  c o n d i t i o n  r e a l l y  was c h r o n i c  b r o n c h i t i s ,  
a s s o c i a t e d  w i t h  c h r o n i c  s i n u s  d i s e a s e .  T h e se  i n v e s t i g a t i o n s  
make a  s t r o n g  a p p e a l  f o r  an e x a m i n a t i o n  o f  n a s a l  p a s s a g e s
i n  a l l  c a s e s  o f  c h r o n i c  co u g h  when a  n e g a t i v e  sp u tu m  h a s  b e e n  
r e t u r n e d .  I t  w ou ld  a p p e a r  f ro m  t h i s  t h a t  a  more v ig o r o u s  
a t t e n t i o n  t o  s i n u s  d i s e a s e  w ould  do much t o  p r e v e n t  c h e s t  
c o m p l a i n t s  and  w ould  l e s s e n  t h e  a l r e a d y  t o o  h i g h  m o r t a l i t y  
e s p e c i a l l y  i n  i n f l u e n z a  e p i d e m i c s .
5 .  L o b a r  p n e u m o n ia .  M o l l i s o n  h a s  q u o te d  t h e  observa^- 
t i o n s  o f  D r .  D a r l i n g  on t h e  r e l a t i o n s h i p  b e tw e e n  s i n u s
- 4-
s u p p u r a t i o n  and pneum onic i n f e c t i o n .  I n  p o s t  mortem 
e x a m i n a t i o n  o f  t h i r t y - s e v e n  p e o p le  who had  d i e d  of pneu­
m onic i n f e c t i o n ^  tw e n ty - tw o  had  l o b a r  p n eu m o n ia ;  two 
a c u t e  p e r i c a r d i t i s ;  n i n e  a c u t e  m e n i n g i t i s ,  and i t  was 
fo u n d  t h a t  n i n e t y - t w o  p e r  c e n t ,  h ad  m arked  s i n u s  i n v o l v e ­
m ent and t h a t  t h e  s i n u s  c o n d i t i o n  was c o n s i d e r a b l y  o l d e r  
t h a n  th e  g e n e r a l  c o n d i t i o n .
6 .  A s th m a . T h e re  a r e  many c a s e s  o f  A sthm a on 
r e c o r d  w here  n a s a l  s i n u s  d i s e a s e  h a s  c o - e x i s t e d  and I  have  
i n  mind M iss  0 .  who h a s  b r o n c h i a l  Asthm a a s s o c i a t e d  w i th  
d e f l e c t e d  s e p tu m  i n f e c t e d  a n t ru m  and e x t e n s i v e  d e n t a l  c a r i e s  
and p y o r r h o e a  a l v e o l a r i s .  T e e th  w ere  e x t r a c t e d  w i t h o u t  
t h e  s l i g h t e s t  im provem ent i n  b r o n c h i a l  t r o u b l e  and sh e  i s  
now a w a i t i n g  a d m is s io n  t o  t h e  B r i s t o l  G e n e r a l  H o s p i t a l  f o r  
n a s a l  t r e a t m e n t .
7 .  C h ro n ic  d y s p e p s i a ,  g a s t r i c  and d u o d e n a l  u l c e r s  
w h i l e  e v e n  a p p e n d i c i t i s  and  c h o l e c y s t i t i s  h av e  t o  be r e c k ­
oned  w i t h  when c o n s i d e r i n g  t h e  n a s a l  s i n u s  as  a  f o c u s .
The f o l l o w i n g  schem e o f  a  f a m i l y  o f  f i v e  s o n s  w i l l  
i l l u s t r a t e  t h i s  p o i n t .  (W atson  W i l l i a m s .  C h ro n ic  S i n u s i t i s ) .
F a t h e r  ( 5 8 )  o t i t i s  f ro m  t h i r t y  y e a r s .
C h ro n ic  s i n u s i t i s  s t i l l  i n f e c t i v e .
!
F i v e  s o n s .
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No h i s t o r y  A sthm a A sthm a C h ro n ic .  Asthma
o f  n a s a l  S i n u s i t i s  S i n u s i t i s  r h l n i t i £ v
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a d e n o id s
re m o v e d .
• i  i  »
A p p e n d ic e c -  A p p e n d i -  A p p e n d i -  A p p e n d i -
to m y . c e c to m y .  c e c to m y .  c e c to m y .  (W a tso n  W i l l i a m s ) .
8* R h e u m a to id  A r t h r i t i s .  Dean and  A rm stro n g  (A n n a l  
o f  O to lo g y ,  R h in o lo g y  and L a ry n g o lo g y  1 9 1 9 )  h av e  r e p o r t e d  
an  i n v e s t i g a t i o n  o f  c h r o n i c  a r t h r i t i s  i n  tw e lv e  c h i l d r e n  u n d e r  
t h e  age when d e n t a l  s e p s i s  c o u ld  o p e r a t e .  T o n s i l s  and a d e n o id s  
w ere  rem oved  w i t h o u t  s u c c e s s  b u t  a l l  e x h i b i t e d  pus i n  a n t r a  
o r  e t h m o i d a l  c e l l s ,  and w e re  r e l i e v e d  when th o r o u g h  d r a i n a g e  
was p r o v i d e d .
I  am i n v e s t i g a t i n g  t h e  a s s o c i a t i o n  o f  r h e u m a to id  
a r t h r i t i s  and  f i b r o s i t i s  w i t h  i n f e c t e d  s i n u s e s  and hope t o  
p u t  my f i n d i n g s  on r e c o r d  i n  t h i s  p a p e r .
9 .  O r b i t o - o c u l a r  c o m p l i c a t i o n s  sure p e r h a p s  t h e  m ost 
d a n g e r o u s  o f  a l l  t h e  s e q u e l a e  o f  c h r o n i c  s i n u s  s u p p u r a t i o n .  
F a i l u r e  i n  d i a g n o s i s  i s  f r a u g h t  w i t h  d i s a s t e r  and h a s  l e d  t o  
u n n e c e s s a r y  e n u c l e a t i o n  o f  e y e b a l l  ( F i s h *  M e d ic a l  R ec o rd  
1906) and e v e n  m e n i n g i t i s  and b r a i n  a b s c e s s .  The f o l l o w i n g  
i s  a  c a s e  t r e a t e d  b y  Mr. S c a r f f  and  M r. l i e s  a t  B r i s t o l  
G e n e r a l  H o s p i t a l  t h e  r e c o r d s  o f  w h ich  I  h a v e  s t u d i e d .  The 
c a s e  w i l l  show t h e  im p o r ta n c e  o f  m ak ing  t h e  t r u e  d i a g n o s i s  
o f  e t h m o i d i t i s .
H iflAfiXXt
P a i n  a t  b a c k  o f  r i g h t  eye  f o r  one m onth  and i n  r i g h t  
s u p r a o r b i t a l  r e g i o n .  D i s c h a r g e  f ro m  r i g h t  n o s t r i l  f o r  f o u r  
o r  f i v e  y e a r s ,  f r e e  u n t i l  c o n s i d e r a b l y  d i m i n i s h e d  one m onth  
a g o .  D i p l o p i a  f o r  one w eek .
E x a m in a t io n  showed d u l l n e s s  o f  r i g h t  a n t e r i o r  and  r i g h t  
f r o n t a l  s i n u s ;  n u m ero u s  n a s a l  p o l y p i  and  p u s  i n  r i g h t  n o s t r i l .
— 6—
An a b s c e s s  a t  o u t e r  e n d  o f  o r b i t a l  m a r g in  was opened 
and t h i c k  p u s  was d r a i n e d .  A s e c o n d  i n c i s i o n  was made a t  
i n n e r  end  o f  o r b i t a l  m a r g in  and c o n t i n u e d  down s i d e  o f  n o se  
and  a l t h o u g h  f r e e l y  o pened  n o  f r o n t a l  s i n u s  was fo und*  The 
p a s s a g e  o f  b o u g ie  u p  f r o n t o  n a s a l  d u c t  b r o u g h t  p u s .  X - r a y  
showed t h a t  t h e r e  was no  f r o n t a l  s i n u s  b u t  an  e x t e n s i v e  o r b i t o  
e t g m o i d a l  c e l l  was p r e s e n t .
The h i s t o r y  shows t h a t  s i n u s i t i s  had b e e n  p r e s e n t  f o r  
y e a r s  and had  b e e n  u n r e c o g n i s e d  by  p a t i e n t  a s  i m p o r t a n t  un­
t i l  d r a i n a g e  o f  e th m o id a l  c e l l s  had b e e n  i n t e r f e r e d  w i t h  and 
o r b i t a l  a b s c e s s  h a s  d e v e l o p e d .  The p a t i e n t  was s e e n  f r e ­
q u e n t l y  a s  an  o u t - p a t i e n t  and was d i s c h a r g e d  w e l l  a b o u t  e l e v e n  
m onths  a f t e r  o p e r a t i o n .
I n  two c a s e s  p u b l i s h e d  by  M r. L ogan T u r n e r  i n  E d in b u rg h
'7o f.
M e d ic a l  J o u r n a l ,  d r a i n a g e  o f  f r o n t a l  s i n u s  was p e r fo rm e d  
s u c c e s s f u l l y  f o r  oedema o f  e y e l i d s ,  w h i le  i n  o t h e r  two c a s e s  
t h e  f r o n t a l  s i n u s  w a s  r e s p o n s i b l e  f o r  s u b p e r i o s t e a l  a b s c e s s .
The same i n v e s t i g a t i o n  h a s  a l s o  r e c o r d e d  a  c a s e  of 
o r b i t a l  a b s c e s s  p r o c e e d i n g  t o  m e n i n g i t i s  i l l u s t r a t i n g  th e  
n e c e s s i t y  f o r  e a r l y  d i a g n o s i s .
H ere  t h e  p a t i e n t  p r e s e n t e d  h e r s e l f  one week a f t e r  
r e c e i v i n g  a  b low  on  f a c e  w h ich  p ro d u c e d  s l i g h t  e p i s t a x i s .  On 
t h e  n e x t  e v e n i n g  t h e r e  was a  s l i g h t  s w e l l i n g  o f  u p p e r  e y e ­
l i d  and e v e n t u a l l y ,  f r o n t a l ,  e th m o id a l  and s p h e n o i d a l  s i n u s ­
i t i s  s u p e r v e n e d  w i t h  c a r i e s  o f  bone and s p r e a d  o f  s e p t i c
p r o c e s s  t o  e y e ,  c a v e r n o u s  s i n u s  and  t h e n  t o  f r o n t a l  l o b e .
The r e s e a r c h e s  o f  B i r c h  and H i r s c h f i e l d  show t h a t  o u t  
o f  s i x  h u n d re d  and e i g h t y - f o u r  c a s e s  o f  o r b i t a l  i n f e c t i o n  
f i f t y - n i n e  p e r  c e n t ,  w ere  due t o  s i n u s  i n f e c t i o n .  I t  was 
a l s o  n o t e d  t h a t  e t h m o i d a l  c e l l s  r a n k  h i g h e r  i n  p r o d u c in g  
m o rb id  o r b i t a l  phenom ena and n e x t  i n  f r e q u e n c y  f r o n t a l  s i n u s .
O p t i c  n e u r i t i s  may be c a u s e d  by  th e  p a s s a g e  o f  a  
v i r u l e n t  i n f e c t i o n  f ro m  s p h e n o i d a l  s i n u s  o r  so m e tim e s  f ro m  
p o s t e r i o r  e t h m o i d a l  c e l l s  t o  o p t i c  n e r v e .  (G a v in  Young. 
B r i t i s h  M e d ic a l  J o u r n a l  1 9 2 2 ) .  R e f e r e n c e  t o  v a r y i n g  r e l a ­
t i o n s  o f  o p t i c  n e r v e  and p o s t e r i o r  n a s a l  c e l l s  w i l l  be  made 
l a t e r .
I t  w i l l  be s e e n  t h a t  t h e  s e q u e l a e  o f  u n t r e a t e d  n a s a l
s i n u s  s u p p u r a t i o n  a r e  many and v a r i e d  and t h a t  d i s t a n t  a s  
w e l l  a s  n e a r  c o m p l i c a t i o n s  may r e s u l t  f ro m  u n r e c o g n i s e d  c a s e s ,  
and i t  w i l l  be my o b j e c t  t o  show t h e  im p o r ta n c e  o f  s i n u s  i n ­
f e c t i o n  i n  t h e  r e a lm s  o f  g e n e r a l  m e d i c i n e .
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ANATOMY.
F r o n t a l  S i n u s .
The f r o n t a l  s i n u s ,  p y r a m id a l  i n  sh a p e  l i e s  i n  t h e  
a s c e n d i n g  ram us o f  f r o n t a l  bone b e h in d  t h e  s u p e r c i l i a r y  
a r c h e s .  The two s i n u s e s  a r e  r a r e l y  s y m m e t r i c a l  and a r e  
d i v i d e d  by a s e p tu m ,  w h ich  may d e v i a t e  c o n s i d e r a b l y .  The 
s e p tu m  how ever i s  a lw a y s  c o n s t a n t  a t  i t s  i n s e r t i o n  b e h in d  
t h e  j u n c t i o n  o f  t h e  n a s a l  b o n es  w here  i t  l i e s  i n  m id d le  
l i n e  (D iag ram  l ) .
The f r o n t a l  s i n u s  d e v e lo p s  i n  l a t e  f o e t a l  l i f e  f ro m  
m id d le  m e a tu s  and show s c o n s i d e r a b l e  i n c r e a s e  i n  s i z e  a b o u t  
t h e  7 t h  and 8 t h  y e a r s ,  r e a c h i n g  f u l l  s i z e  a t  p u b e r t y  when 
t h e  a v e r a g e  m e a su re m e n ts  a r e : -  h e i g h t  3 c m s . ;  b r e a d t h  
2 . 5  cms; d e p t h  2 , 5  cm s.
A n t e r i o r  w a l l  v a r i e s  i n  t h i c k n e s s  and i s  fo rm ed  by 
c o n v e x  o u t e r  t a b l e  o f  f r o n t a l  b o n e .
The p o s t e r i o r  w a l l ,  t h i n n e r  t h a n  a n t e r i o r  fo rm s  t h e  
a n t e r i o r  w a l l  o f  a n t e r i o r  c r a n i a l  f o s s a  and i s  t h e r e f o r e  i n  
r e l a t i o n  t o  f r o n t a l  l o b e .
The i n f e r i o r  o r  o r b i t a l  w a l l  i s  v e r y  t h i n  e s p e c i a l l y  
a t  t h e  j u n c t i o n  o f  a n t e r i o r  and i n t e r n a l  w a l l s  and i t  i s  a t  
t h i s  p o i n t  w here  s w e l l i n g  f r e q u e n t l y  o c c u r s  i n  i n f e c t i o n  o f  
t h e  s i n u s .
D e f e c t s  i n  t h e  w a l l s  a r e  o f  common o c c u r r e n c e  and a l l o w  
t h e  s p r e a d  o f  i n f e c t i o n  t o  o r b i t  and c r a n i a l  c o n t e n t s .
—9—
M e d i a l l y  t h e  f r o n t a l  s i n u s  o v e r l a p s  t h e  e th m o id  and 
l a t e r a l l y  i t  o v e r l i e s  t h e  o r b i t  t o  a  v a r y i n g  e x t e n t .  One 
s i n u s  may be a b s e n t  o r  may e x t e n d  i n t o  z y g o m a t ic  p r o c e s s  
o f  f r o n t a l  o r  u pw ards  t o  f r o n t a l  t u b e r o s i t y  o r  p o s t e r i o r l y  
t o  l e s s e r  w in g  o f  s p h e n o id  (D ia g ra m  2 ) .  I r r e g u l a r  o f f ­
s h o o t s  a r e  so m e tim e s  fo u n d  e x t e n d i n g  u pw ards  to w a rd s  th e  
v e r t e x  o r  to w a rd s  th e  te m p le  and t h e s e  a r e  o f t e n  r e s p o n s i b l e  
f o r  r e l a p s e s  a f t e r  d r a i n a g e  h a s  b e e n  a t t e m p t e d  i n  f r o n t a l  
s i n u s i t i s .
The o s t i u m  i s  s i t u a t e d  i n  t h e  s i n u s  f l o o r  and i s  s a t i s ­
f a c t o r i l y  p l a c e d  f o r  d r a i n a g e ,  l e a d i n g  i n t o  f r o n t o  n a s a l  d u c t  
w h ic h  opens  i n t o  m id d le  m e a tu s  a t  in f u n d ib u lu r n .  The f r o n t o  
n a s a l  d u c t ,  o r  c o n t i n u a t i o n  o f  h i a t u s  s e m i l u n a r i s  t r a v e r s e s  
t h e  e th m o id a l  l a b y r i n t h  and i s  a b o u t  i  in c h  i n  l e n g t h .  T h is  
i s  t h e  d i r e c t  m ethod  o f  d r a i n a g e ,  b u t  i f  a n  i n f u n d i b u l a r  c e l l  
i s  s i t u a t e d  i n  h i a t u s ,  t h e  h i a t u s  e n d s  b l i n d l y  and  i s  n o t  
c o n t i n u o u s  w i t h  i n f u n d ib u lu m .  I n  t h i s  c a s e  t h e  o s t iu m  open s
a b o v e .  The d u c t  may open  i n t o  an  a n t e r i o r  e t h m o i d a l  c e l l .  
(D ia g ra m  3 ) .
The m ucosa  i s  t h i n  and a d h e r e n t  t o  bone and  mucous g la n d s  
a r e  s c a r c e .  B lood  s u p p l y  i s  f ro m  b r a n c h e s  o f  s p h e n o p a l a t i n e  
e n t e r i n g  by o s t i u m .
V enous r e t u r n  i s  by
1 .  E x t e r n a l l y  -  f a c i a l  v e i n .
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2 .  I n t e r n a l l y  -  i n t o  n o s e .
3 .  P o s t e r i o r l y  -  t o  d u r a .
4 .  I n t o  o r b i t .
T h i s  i s  i m p o r t a n t  i n  r e g a r d i n g  t h e  s p r e a d  o f  i n f e c t i o n .  
The S p h e n o i d a l  S i n u s .
The s p h e n o i d a l  s i n u s  o c c u p ie s  th e  body  of s p h e n o id  
and d e v e l o p s  a s  an  o f f s h o o t  f ro m  th e  n o se  p r o b a b l y  as  a  r e ­
s u l t  o f  a i r  p r e s s u r e .  C o f f i n  i n  h i s  i n v e s t i g a t i o n s  f o u n d  
t h e  s i n u s  s m a l l  i n  c h i l d r e n  w here  t h e  p r e s e n c e  o f  a d e n o id s  
a l t e r e d  t h e  n o rm a l  n a s a l  a i r  p r e s s u r e .  A se p tu m  d i v i d e s  
t h e  two s i n u s e s  w h ic h  a r e  u s u a l l y  a s y m m e t r i c a l .  The a v e r ­
age  m e a s u re m e n ts  a r e : -  h e i g h t  2 . 2  c m s . ;  b r e a d t h  2 c m s . ;  
d e p t h  2 . 2  c m s . ;  b u t  v a r i a t i o n s  i n  s i z e  a r e  o f t e n  s e e n  d ep en d ­
in g  on t h e  amount o f  a b s o r p t i o n  o f  bone t h a t  h a s  t a k e n  p l a c e .
I t  i s  c o n v e n ie n t  t o  r e g a r d  t h e  s p h e n o i d a l  s i n u s  a s  a  
s i x  s i d e d  cube w i t h  t h e  w a l l s  a s  f o l l o w s : -
1 .  A n t e r i o r .
2 .  P o s t e r i o r  o r  b a s i l a r .
3 .  S u p e r i o r  o r  c e r e b r a l .
4 .  I n f e r i o r  o r  C h o a n a l .
5 .  E x t e r n a l  o r  c a v e r n o u s .
6 . I n t e r n a l  o r  s e p t a l .
1 .  A n t e r i o r  w a l l  i n c l i n e s  downward and backw ard  and a r t ­
i c u l a t e s  l a t e r a l l y  w i t h  th e  e th m o id .  The o s t iu m  i s  s i t u a t e d  
i n  t h e  m e d ia l  p a r t  o f  t h e  u p p e r  t h i r d  and i s  u n f a v o u r a b l e  f o r
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d r a i n a g e .  The o s t iu m  o p en s  i n t o  s p h e n o - e th m o id a l  r e c e s s .  
(D ia g ra m  3 ) .
2 .  P o s t e r i o r  w a l l  i s  t h i c k  and t h e r e f o r e  i t s  r e l a t i o n s  a r e  
o f  l e s s  s u r g i c a l  i m p o r t a n c e .
3 .  S u p e r i o r  w a l l  v a r i e s  i n  sh a p e  and t h i c k n e s s  and may show 
d e h i s c e n c e s  b r i n g i n g  mucous membrane i n t o  c o n t a c t  w i th  
c r a n i a l  c o n t e n t s .  The r e l a t i o n s  f ro m  b e f o r e  b a ck w ard s  a r e ,  
f r o n t a l  l o b e ,  o l f a c t o r y  t r a c t ,  o p t i c  c o m m issu re ,  (D iag ram  5 )  
t h e  p i t u i t a r y  body and  s o m e t im e s ,  pons v a r o l i i .  C lo s e  t o  
t h e  a n g le  fo rm ed  by  th e  r o o f  and l a t e r a l  w a l l  l i e  t h e  o p t i c  
n e r v e s  and o p h th a lm ic  a r t e r y  (D iag ram  6 ) .
4 .  The I n f e r i o r  w a l l  fo rm s  p a r t  o f  v a u l t  o f  n a s o  p h a r y n x .
The v i d i a n  n e r v e  i s  i n  r e l a t i o n  t o  t h i s  w a l l ,  i n  t h e  p t e r y ­
g o id  c a n a l .  (D ia g ra m  7 ) .
5 .  The L a t e r a l  o r  e x t e r n a l  w a l l  i s  i n  r e l a t i o n  t o  t h e  i n ­
t e r n a l  c a r o t i d  a r t e r y  and c a v e r n o u s  s i n u s  and w here  i t  
f o rm s  t h e  s u p e r i o r  o r b i t a l  f i s s u r e  a n t e r i o r l y  a r e  t h e  3 r d ,
4 t h ,  and  6 t h  n e r v e s ,  and  o p h th a lm ic  b r a n c h  o f  5 t h .  T h is  
f i s s u r e  a l s o  c o n t a i n s  o p h th a lm ic  v e i n s  p a s s i n g  t o  c a v e r n o u s  
s i n u s .  (D iag ram s  6& 7).T he  fo ra m e n  ro tu n d u m  i n  g r e a t e r  w ing
o f  s p h e n o id  c a r r y i n g  t h e  s u p e r i o r  m a x i l l a r y  b r a n c h  o f  5 t h  n e r v e  
may come i n t o  r e l a t i o n s h i p  w i t h  t h i s  w a l l .  T h is  w a l l  i s  o f t e n  
v e r y  t h i n  and d e f e c t i v e .
6 .  I n t e r n a l  w a l l  i s  t £ e  s e p tu m  and may d e v i a t e  s o  much as  t o  
b r i n g  t h e  s i n u s  i n  c l o s e  r e l a t i o n s h i p  w i t h  t h e  c r a n i a l  n e r v e s  
o f  t h e  o t h e r  s i d e ,  a  p o i n t  t o  rem em ber i n  d i a g n o s i s .
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A n fim sU e s .
I n c r e a s e  i n  s i z e  due t o  o v e r  a b s o r p t i o n  o f  bone may 
c a u s e  p r o l o n g a t i o n  o f  s i n u s  i n t o  l e s s e r  w ings  o f  s p h e n o id ,  
o r  i n t o  th e  a n t e r o - i n f e r i o r  a n g le  o r  i n t o  t h e  p t e r y g o i d  
p r o c e s s  o r  i n t o  b a s i l a r  p a r t  o f  o c c i p i t a l .  E x t e n s i o n  
i n t o  l e s s e r  w in g s  b r i n g s  s i n u s  i n t o  v e r y  c l o s e  r e l a t i o n s h i p  
w i t h  o p t i c  n e rv e  w h ic h  may e v e n  be w i t h i n  t h e  s i n u s .  Ex­
t e n s i o n  i n t o  a n t e r o - i n f e r i o r  a n g le  b r i n g s  t h e  s p h e n o i d a l  
s i n u s  i n t o  s u c h  r e l a t i o n s h i p  w i t h  m a x i l l a r y  s i n u s  t h a t  o n ly  
a  t h i n  p l a t e  may i n t e r v e n e .  S t a g n a t i o n  i n  s i n u s  r e s u l t s  
when i t  i s  p r o lo n g e d  i n t o  p t e r y g o i d  p r o c e s s .  A p o s t e r i o r  
e t h m o i d a l  c e l l  so m e tim e s  p u sh e s  s p h e n o i d a l  s i n u s  b a ck w ard s  
and  downwards and s o  t a k e s  t h e  r e l a t i o n s  o f  t h e  s u p e r i o r  o r  
c e r e b r a l  w a l l  o f  s i n u s .
The mucous membrane i s  t h i n  b u t  n o t  v e r y  a d h e r e n t  t o  
bone and d o e s  n o t  c o n t a i n  many g l a n d s .
The v e i n s  o f  a n t e r i o r  w a l l  o pen  i n t o  n a s a l  c a v i t y  and
i n t o  t h e  o p h th a lm ic  v e i n .  T hose  o f  th e  s i d e s  and r o o f  open
i n t o  t h e  c a v e r n o u s  s i n u s .  A r t e r i a l  s u p p ly  i s  f ro m  s p h e n o p a l a t i n e ,
p t e r y g o  p a l a t i n e  and v i d i a n  a r t e r i e s .
E th m o id a l  c e l l s  b e g i n  t o  d e v e lo p  d u r i n g  l a t e  f o e t a l  l i f e  
b u t  a r e  n o t  r e a d i l y  r e c o g n i s a b l e  a t  b i r t h .  They b e g i n  t o  
d e v e lo p  a p p r e c i a b l y  a b o u t  t h e  f o u r t h  y e a r  and r e a c h  f u l l  
s i z e  a b o u t  t w e n t i e t h  y e a r .  They v a r y  i n  s i z e ,  sh a p e  and
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num ber and  a r e  d i v i d e d  a c c o r d i n g  t o  p o s i t i o n  i n t o  a n t e r i o r  
and m id d le  and p o s t e r i o r .  The o s t i a  o f  a n t e r i o r  g ro u p  l i e  
i n  t h e  i n f u n d ib u lu m  i n  t h e  m id d le  m e a tu s ,  t h e  m id d le  b e ­
tw e e n  u n c i n a t e  p r o c e s s  and m id d le  t u r b i n a t e  a b o u t  t h e  c e n t r e  
o f  b u l l a  e t h m o i d a l i s .  (D ia g ra m  4 ) .  The p o s t e r i o r  c e l l s  
o p en  i n t o  s u p e r i o r  m e a tu s  o r  s p h e n o - e th m o id a l  r e c e s s .  The 
t o t a l  c a p a c i t y  o f  e t h m o i d a l  c e l l s  i s  a b o u t  10 c c s .
The e t h m o i d a l  c e l l s  l i e  b e tw e e n  r o o f  o f  n a s a l  c a v i t y  
and  o r b i t  f ro m  w h ic h  t h e y  a r e  s e p a r a t e d  by a  t h i n  and o f t e n  
d e f e c t i v e  p l a t e  o f  b o n e .  They o ccu p y  a b o u t  h a l f  th e  s p a c e  
b e tw e e n  t h e  n a s a l  f l o o r  and c r i b r i f o r m  p l a t e .
The s u p e r i o r  w a l l  i s  c o m p le te d  by t h e  d e p r e s s i o n  on t h e  
e t h m o i d a l  e d g e  o f  f r o n t a l  b o n e .  I n f e r i o r  w a l l  fo rm ed  by t h e  
m a r g in  o f  o r b i t a l  p l a t e  o f  m a x i l l a  i n  f r o n t  and by o r b i t a l  
p r o c e s s  o f  p a l a t i n e  b e h i n d .  The l a t e r a l  w a l l  i s  fo rm ed  m ain ­
l y  by  l a m in a  p a p y r a c e a ,  w h i l e  m e d ia l  o r  n a s a l  w a l l  i s  fo rm ed
by s u p e r i o r  and m id d le  t u r b i n a t e s .  The c e l l s  o f  e a c h  g ro u p
e Y / o V 'i n t e r c o m m u n ic a te  b u t  t h e  a n t w a i  and p o s t e r i o r  g ro u p s  a r e  
k e p t  d i s t i n c t  by  t h e  l a m e l l a  o f  m id d le  t u b i n a t e .
The c e l l s  o f  one s i d e  a r e  s e p a r a t e d  f ro m  t h o s e  o f  t h e  
o t h e r  by t h e  l a m in a  p e r p e n d i c u l a r i s .
The p o s t e r i o r  w a l l  i s  fo rm e d  by  a n t e r i o r  s p h e n o i d a l  w a l l  
on sp h e n o  e t h m o i d a l  r e c e s s .
The a n t e r i o r  c e l l s  a r e  s i t u a t e d  i n  ( 1 )  in fu n d ib u lu m ,
( 2 )  p r e  e th m o id  r e c e s s ,  ( 3 )  b u l l a .
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1 .  I n f u n d i b u l a  c e l l s  may be fo u n d  a n t e r i o r ,  p o s t e r i o r ,  
and  s u p e r i o r .  A n t e r i o r  c e l l  when p r e s e n t  l i e s  b e n e a th  
a g a r  n a s i  and o p e n s  i n t o  h i a t u s .
2 .  F r e  e t h m o i d a l  c e l l s  may i n t e r f e r e  w i t h  d r a i n a g e  o f  
f r o n t a l  s i n u s  by  im p in g in g  on f r o n t o - n a s a l  d u c t .
3 .  A c e l l  may p r o j e c t  i n t o  f l o o r  o f  f r o n t a l  s i n u s  and 
i s  known as  b u l l a  f r o n t a l i s .
The p o s t e r i o r  c e l l s  a r e  u s u a l l y  fo u n d  a t : -
1 .  J u n c t i o n  o f  m id d le  and s u p e r i o r  t u r b i n a t e  one o f  w h ich  
may e n c r o a c h  on o r b i t .
2 . A l a t e r a l  c e l l  may p u sh  i n t o  w in g  o f  s p h e n o id  b e n e a th  
o p t i c  n e r v e  and o p h th a lm ic  a r t e r y .
3 .  P o s t e r i o r  c e l l  may e n c r o a c h  on s p h e n o i d a l  s i n u s  p u sh ­
i n g  i t  downwards And b a c k w a r d s .
A i r  s p a c e s  may o c c u r  i n  t h e  m id d le  t u r b i n a t e  e i t h e r  
f ro m  a n t e r i o r  o r  p o s t e r i o r  g ro u p  o f  c e l l s  and t h e  c r i s t a  
g a l l i  may c o n t a i n  c e l l s  c o n n e c te d  w i t h  t h e  a n t e r i o r  g r o u p .
The b lo o d  s u p p l y  i s  f ro m  s p h e n o p a l a t i n e  and a n t e r i o r  
and  p o s t e r i o r  e t h m o i d a l s ,  b r a n c h e s  o f  o p th a lm ic  a r t e r y .
V e in s  accom pany a r t e r i e s  i n t o  o r b i t ,  t h e n c e  t o  o p h th ­
a lm ic  v e i n  and c a v e r n o u s  s i n u s .  The v e i n s  on  c r i b r i f o r m  
p l a t e  a n a s to m o s e  f r e e l y  w i t h  t h o s e  o f  d u r a  and s u p e r i o r  
l o n g i t u d i n a l  s i n u s .
M a x i l l a r y , .s i n w *
The m a x i l l a r y  s i n u s  o r  a n t ru m  o f  H ighm ore i s  a  p y r a m id a l  
s h a p e d  c e l l  o c c u p y in g  th e  b o d y  o f  m a x i l l a  and h a s  a  c a p a c i t y
— 15—
o f  a b o u t  12 c c s .  i n  f e m a l e ,  18 c c s .  i n  m a le .  I t  i s  p r e ­
s e n t  a t  b i r t h  a s  a  s m a l l  s a c  l e a d i n g  f ro m  m id d le  m e a tu s  
when i t  o c c u p i e s  a  p o s i t i o n  i n t e r n a l  t o  and n o t  i n f e r i o r  
t o  o r b i t  a s  i t  d o es  i n  f u l l  d e v e lo p m e n t .  B etw een th e  f i n a l  
e r u p t i o n  o f  t e m p o r a r y  t e e t h  i n  2nd y e a r  and t h e  a p p e a ra n c e  
o f  p e rm a n e n t  t e e t h  i n  7 t h  y e a r ,  t h e  a n t ru m  show s a  con ­
s i d e r a b l e  i n c r e a s e  i n  s i z e  and a t  2 5 th  y e a r ,  when th e  l a s t  
p e rm a n e n t  t o o t h  h a s  e r u p t e d  t h e  s i n u s  r e a c h e s  f u l l  s i z e ;  
h e i g h t  3 . 5  c m .,  b r e a d t h  2 . 5  c m .,  d e p th  3 cm.
The b o u n d a r i e s  o f  a n t ru m  a r e  a s  f o l l o w s : -
Above i s  t h e  o r b i t a l  p l a t e  i n d e n t e d  b y  th e  i n f r a  
o r b i t a l  c a n a l  c o n t a i n i n g  m a x i l l a r y  n e r v e  and acco m p an y in g  
v e s s e l s .  The f l o o r  i s  t h e  a l v e o l e r  b o r d e r  o f  m a x i l l a  and 
i n  t h e  f u l l y  d e v e lo p e d  s i n u s  t h e  f l o o r  l i e s  be low  t h e  n a s a l  
f l o o r  and b e a r s  i n d e n t a t i o n s  o f  1 s t  and 2nd m o la r  t e e t h .
A lo n g  th e  f l o o r  r i d g e s  a r e  f r e q u e n t l y  s e e n .  (D ia g ra m  1 0 ) .
The a n t e r i o r  w a l l  i s  fo rm ed  by t h e  c a n in e  f o s s a ,  t h e  
a r e a  l y i n g  b e tw e e n  c a n i n e  r i d g e  and z y g o m a t ic  f o s s a  and i s  
p i e r c e d  i n  i t s  u p p e r  p a r t  by i n f r a  o r b i t a l  f o r a m e n .
The n a s a l  w a l l  f o rm in g  b a se  o f  p y ram id  i s  i m p o r t a n t  
and c a n  be d i v i d e d  i n t o  a  lo w e r  and u p p e r  segm ent by t h e  
a t t a c h m e n t  o f  i n f e r i o r  t u r b i n a t e .  The lo w e r  segm ent i s  
c o m p l e t e l y  o s s e o u s  and fo rm s  l a t e r a l  w a l l  o f  i n f e r i o r  m e a tu s .  
Bone i s  t h i n n e s t  and  e a s i l y  p i e r c e d  im m e d ia te ly  be low  a t t a c h ­
m ent o f  t u r b i n a t e .  The u p p e r  s e g m e n t ,  t h e  l a t e r a l  w a l l  o f  
m id d le  m e a tu s  i s  o s s e o u s  i n  i t s  a n t e r i o r  p a r t  and i s  composed
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o f  t h e  f o l l o w i n g  s t r u c t u r e s  f ro m  b e f o r e  b a c k w a rd ;  m a x i l l a r y  
p r o c e s s  o f  i n f e r i o r  t u r b i n a t e ;  m a x i l l a r y  p a r t  o f  p a l a t e  b o n e ,  
t h e  u n c i n a t e  p r o c e s s ,  Had l a m e l l a  o f  b u l l a ;  p a r s  m em branacea 
i s  t h e  p o s t e r i o r  p a r t  o f  u p p e r  s e g m e n t .  P o s t e r i o r  w a l l  s e ­
p a r a t e s  t h e  s i n u s  f ro m  p t e r y g o  p a l a t i n e  f o s s a .
The o s t i u m  i s  s i t u a t e d  n e a r  t h e  r o o f  o f  a n t ru m ,  a  p o s i ­
t i o n  u n f a v o u r a b l e  f o r  d r a i n a g e  i n  e r e c t  p o s t u r e  and l e a d s  i n t o  
m id d le  m e a tu s  b e tw e e n  th e  p o s t e r i o r  t h i r d  o f  u n c u s  and t h e  
b u l l a  and  i s  i n  t h e  lo w e r  end o f  h i a t u s  s e m i l u n a r i s .  I t  may 
be o v a l  o r  ro u n d  and i s  a b o u t  t h e  s i z e  o f  a  p e a  and i s  o f t e n  
d i v i d e d  by a  r i d g e ,  a c c e s s o r y  o s t i a  open i n t o  p a r s  m em branacea  
p o s t e r i o r l y  and b e lo w  t h e  m a in  o s t i u m .
A b n o r m a l i t i e s .
The a n t ru m  may be e n l a r g e d  b y  a b s o r p t i o n  o f  b o n e .
The e n l a r g e m e n t  may be a t  t h e  e x p e n se  o f  o r b i t a l  w a l l  o r  o f  
h a r d  p a l a t e  when b u l g i n g  may be p ro d u c e d  u n d e r  p r e s s u r e  f ro m  
a n tru m  i n  t h e  r o o f  o f  m o u th .  The a n tru m  may be s m a l l  
w i t h  t h i c k  w a l l s ,  i n t e r f e r i n g  w i t h  d i a g n o s t i c  t r a n s i l l u m i n a ­
t i o n  t e s t .  C o m p le te  p a r t i t i o n s  a r e  r a r e  b u t  r i d g e s  a r e  
common. A l a r g e  m i s p l a c e d  e th m o id a l  c e l l  may g iv e  t h e  a p p e a r ­
a n ce  o f  d u p l i c a t i n g  o f  a n t ru m  b u t  as  th e  o p e n in g  f o r  t h i s  
c e l l  i s  f o u n d  i n  s u p e r i o r  m e a tu s  i t s  t r u e  n a t u r e  i s  e v i d e n t .
Mucous membrane i s  com posed o f  c i l i a t e d  c o lu m n a r  e p i ­
t h e l i u m ,  i s  v e r y  t h i n  and h a s  few  g l a n d s .
The a n t ru m  i s  s u p p l i e d  by  i n f r a o r b i t a l  and  a l v e o l a r  b r a n c h e s  
o f  i n t e r n a l  m a x i l l a r y  a r t e r y .
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P h v s l o l o g y .
V a r io u s  t h e o r i e s  on  f u n c t i o n  o f  n a s a l  s i n u s e s  h av e  
b e e n  a d v a n c e d  f ro m  t im e  t o  t i m e ,  t h e  c h i e f  o f  w h ich  a r e  
t h e  f o l l o w i n g ,
1 .  T h a t  t h e  s i n u s e s  a r e  r e m a in s  o f  r u d i m e n t a r y  a d j u n c t s  t o  
t h e  s e n s e  o f  o l f a c t i o n  i n  lo w e r  a n i m a l s .  I n  th e  a n im a ls  
n o t e d  f o r  k e e n  s e n s e  o f  s m e l l  t h e  p r e s e n c e  o f  a c c e s s o r y  o l ­
f a c t o r y  r i d g e s  i n  f r o n t a l , s p h e n o i d a l  and m a x i l l a r y  s in u s  
h a s  b e e n  d i s c o v e r e d .
2 .  I t  h a s  b e e n  c l a im e d  t h a t  t h e  s i n u s e s  h e l p  t h e  m ain ­
t e n a n c e  o f  b a l a n c e  by l i g h t e n i n g  t h e  b o n es  o f  s k u l l .
5 .  V o c a l  r e s o n a n c e  i s  s a i d  t o  be i n f l u e n c e d  by th e  s i n u s e s  
and  t h i s  v ie w  h a s  come t o  be r e g a r d e d  a s  c o r r e c t .  I t  i s  
s i g n i f i c a n t  t h a t  t h e  M ao ri  h a s  a s s o c i a t e d  w i t h  a  d u l l  non­
r e s o n a n t  v o i c e  v e r y  s m a l l  s i n u s e s .
4 ,  I t  u s e d  to> be t h o u g h t  t h a t  t h e  s i n u s e s  m o is t e n e d  t h e  
n a s a l  c a v i t i e s  b u t  t h e  m ucosa i s  a lm o s t  d e v o id  o f  g l a n d s  and 
t h i s  t h e o r y  d o e s  n o t  seem f e a s i b l e .
A c e r t a i n  am ount o f  a i r  c h a n g e  t a k e s  p l a c e  i n  th e  
s i n u s e s  w i t h  r e s p i r a t i o n ,  and  i t  i s  p o s s i b l e  t h a t  t h e  a i r  
i s  m o i s t e n e d  t h e r e b y .
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BTIQLOGY AND PATHOGENESIS.
The m ain  f a c t o r  i n  th e  e t i o l o g y  o f  s in u s  d i s e a s e  i s  
a  b a c t e r i o l o g i c a l  one b u t  why one s u b j e c t  s h o u ld  be i n ­
f e c t e d  and n o t  a n o t h e r  w here a p p a r e n t l y  s i m i l a r  l o c a l  con­
d i t i o n s  e x i s t  i s  n o t  u n d e r s t o o d .
The d i s e a s e  may be c a u s e d  by l o c a l  c o n d i t i o n s  p ro d u c in g  
i n f e c t i o n ,  t h e  m ost im p o r t a n t  o f  w h ich  f ro m  p o i n t  of f r e -  
q u e n c y ^ f Y t .
1 .  C o ry z a  o r  common c o l d .
S i m u l t a n e o u s l y  o r  s h o r t l y  a f t e r  i n f e c t i o n  o f  n a s a l  
mucous membrane i s  e s t a b l i s h e d  t h e  i n f e c t i o n  p a s s e s  th ro u g h  
o s t i a  t o  t h e  s i n u s e s  o r  w hat i s  more f r e q u e n t l y  th e  c a s e ,  
t o  one s i n u s  o r  g ro u p  o f  c e l l s .  The n a s a l  m ucosa r e c o v e r s  
more r a p i d l y  and more c o m p le t e ly  t h a n  t h a t  o f  t h e  s i n u s  and 
when a n o t h e r  a t t a c k  o f  c o r y z a  o c c u r s  i t  f i n d s  th e  s in u s  l e s s
a b l e  t o  r e s i s t  and th e  f i r s t  s t a g e  of o h r o n ie  s i n u s i t i s  h as
b e e n  p a s s e d  (m ore w i l l  be s a i d  o f  t h i s  when c h r o n i c i t y  i s  
d e a l t  w i t h ) .
2 .  A f r e q u e n t  c a u s e  o f  s i n u s i t i s  i s  to  be fo u n d  i n  th e  i n ­
f e c t i v e  f e v e r s  e s p e c i a l l y  i n  c h i l d r e n .  S c a r l e t  f e v e r ,  p ro ­
d u c e s  a  v e r y  v i r u l e n t  fo rm  o f  s i n u s i t i s  w hich  f r e q u e n t l y  X
g o es  on t o  o s t e o m y e l i t i s ;  m e a s le s  a l s o  r a n k s  h i g h l y  i n
t h e  e t i o l o g y  o f  s i n u s  d i s e a s e  i n  c h i l d r e n .  P r o b a b ly  th e  
I n f e c t i o n  m o st  f r e q u e n t l y  a s s o c i a t e d  w i th  s i n u s i t i s  a s  a  
s e q u e l  i s  i n f l u e n z a  and t h i s  f a c t  h as  b een  s p e c i a l l y  n o te d
d u r i n g  t h e  p a s t  t h r e e  m onths  a t  t h e  o u t  p a t i e n t  d e p a r tm e n t  
o f  B r i s t o l  G e n e r a l  H o s p i t a l .
L o b a r  p n eu m o n ia  i s  v e r y  o f t e n  f o l lo w e d  by s i n u s i t i s  
b u t  i t  i s  i m p o r t a n t  t o  n o te  t h a t  M o l l i s o n  h a s  s t a t e d  
p n eum on ia  i s  v e r y  f r e q u e n t l y  p ro c e e d e d  by s i n u s  i n f e c t i o n .
The K l f t b s - L o e f f l e r  b a c i l l u s  h a s  b een  fo u n d  i n  an  i n ­
f e c t e d  s i n u s  f o l l o w i n g  f a u c i a l  d i p h t h e r i a  b u t  f a l s e  mem­
b r a n e  h a s  n o t  b e e n  d e m o n s t r a t e d  on many o c c a s i o n s .  I n  
e r y s i p e l a s  i t  i s  d o u b t f u l  i f  s i n u s  i n f e c t i o n  o c c u r s  a s  a 
f o c u s  o r  i s  s e c o n d a r y ,  b u t  g e n e r a l  o p in io n  f a v o u r s  th e  v iew  
t h a t  i t  i s  s e c o n d a r y .
T y p h o id ,  c e r e b r o - s p i n a l  m e n i n g i t i s ,  s m a l lp o x ,  g l a n d e r s ,  
mumps and  g o n o r r h o e a  have  a l l  b e e n  fo u n d  r e s p o n s i b l e  f o r  a  
s i n u s  i n f w e t i o n
3 .  I n  d i s e a s e  o f  th e  a n tru m  th e  p r e s e n c e  of carious t e e t h  
o f  t h e  u p p e r  jaw  e s p e c i a l l y  th e  2nd b i c u s p i d  and 1 s t  m o la r  
i s  o f t e n  fo u n d  t o  be t h e  i n f e c t i n g  a g e n t .  A r o o t  a b s c e s s  
may r u p t u r e  i n t o  t h e  an tru m  o r  a  s tum p may be d r i v e n  i n  d u r in g  
e x t r a c t i o n ,  t h e r e b y  c a u s i n g  i n f e c t i o n .  T h is  u se d  t o  be r e ­
g a r d e d  a s  t h e  m ost i m p o r t a n t  e t i o l o g i c a l  f a c t o r  i n  an tru m  
d i s e a s e  b u t  m odern  m eth o d s  have a s s e s s e d  t h i s  a t  t e n  p e r  e e n t v 
t h i f r t y - t h r e e  p e r  c e n t  (T u n is  L a ry n g o sc o p e  1 9 1 0 ) .  My 
e x p e r i e n c e  l e a d s  me t o  o b s e rv e  t h a t  t h i s  p e r c e n ta g e  i s  to o  
h ig h  and t h a t  i t  i s  p r o b a b ly  a t  t h e  m ost t e n  p e r c e n t  • o f  a l l  
c a s e s  s e e n  i n  t h e  c h r o n i c  s t a t e .
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A r e c e n t  c a s e  w i th  a n tru m  d u l l  s e e n  a t  B r i s t o l  G e n e ra l  
H o s p i t a l  showed a n  a l v e o l a r  s i n u s  d i s c h a r g i n g  pus f o l l o w ­
i n g  e x t r a c t i o n  o f  2nd b i c u s p i d  f o r  s o - c a l l e d  n e u r a l g i a .  
A n o th e r  c a s e  had  a  d e n t a l  c y s t  o p e n in g  i n t o  f l o o r  o f  a n tru m .
4 .  One s i n u s  may be i n f e c t e d  by a n o t h e r ,  th e  i n f e c t i o n  
p a s s i n g  by g r a v i t y  a lo n g  t h e  mucous membrane o r  th ro u g h  th e  
bone o r  by l y m p h a t i c s .  I n  t h i s  c o n n e c t io n  i t  h a s  b een  
f o u n d  t h a t  an  a n t ru m  c o n t a i n i n g  pus w hich  h a s  d r a in e d  from  
f r o n t a l  may r e s i s t  t h e  o rg a n is m s  and may i n  f a o t  a c t  
s o l e l y  as  a  r e s e r v o i r .
5 .  E x t e r n a l  v i o l e n c e  e s p e c i a l l y  i n  f r o n t o - e t h m o i d a l  
r e g i o n  may c a u s e  i n f e c t i o n  and i t  i s  n o te d  t h a t  t ra u m a  need  
n o t  n e c e s s a r i l y  be g r o s s  t o  l e a d  t o  i n f e c t i o n .  F r e ­
q u e n t l y  h a e m o r rh a g e  o c c u r s  i n  t h e  c e l l s  and a c t s  as a  n id u s  
f o r  i n v a d i n g  o r g a n is m s  w h ich  s e t  up  a  v i r u l e n t  s i n u s i t i s  
o f t e n  f o l l o w e d  by g ra v e  i n t r a c r a n i a l  c o m p l i c a t i o n s .  The 
d e t a i l s  o f  a  c a s e  o f  t h i s  ty p e  w ere  g iv e n  i n  t h e  i n t r o d u c ­
t i o n  sh o w in g  t h a t  t h e  o n ly  im m ed ia te  s e q u e l  o f  t h e  blow 
was s l i g h t  e p i s t a x i s .
6 .  F o r e i g n  b o d i e s  have  b e e n  fo u n d  i n  i n f e c t e d  s i n u s e s  o r  
b l o c k i n g  t h e  o s t i a  and  have b e e n  presum ed t o  have  b een  con ­
c e r n e d  a s  c a u s a t o r y  a g e n t s .  Among t h e s e  a r e  p i e c e s  o f  
d r a i n a g e  t u b i n g ,  g a u z e ,  c o t t o n  w o o l,  f l i e s  and t h e i r  l a r v a e .
7 .  D i v i n g  i n t o  swimming b a t h s ,  f e e t ’ f i r s t ,  t h u s  f o r c i n g  
i n f e c t e d  n a s a l  s e c r e t i o n  o r  e v e n  f o u l  w a te r  i n t o  t h e  s i n u s e s
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h a s  b e e n  named as  a  p r o b a b le  c a u s e  of s i n u s i t i s ,  w h i le  
i n j u d i c i o u s  n a s a l  d o u c h in g  and to o  e x t e n s i v e  g a lv a n o —c a u t e r i z a t i o n  
o f  n a s a l  m u co sa  h a s  f r e q u e n t l y  been  f o l lo w e d  by i n f e c t i o n  
o f  s i n u s e s .
8 ,  N eo p la sm s  i . e .  c a r c in o m a  and s a rc o m a ,  t u b e r c u l o s i s  and 
s y p h i l i s  by a t t a c k i n g  t h e  bony  s t r u c t u r e  o f  n o se  f r e q u e n t l y "  
i n v o lv e  t h e  s i n u s e s .
S u b j e c t s  who have  s u f f e r e d  f ro m  a c u te  rh eu m atism , 
p e r i t o n i t i s ,  c o n t r a c t e d  k i d n e y  and m e t a l l i c  p o i s o n in g  show 
a  m arked  p r e d i s p o s i t i o n  t o  i n f e c t i o n  o f  a c c e s s o r y  s i n u s e s .
A n a r ro w  n a s a l  c l e f t  a s s o c i a t e d  w i th  one o r  o th e r  of  
t h e  abo v e  f a c t o r s  w i l l  by h i n d e r i n g  th e  a l r e a d y  d i f f i c u l t  
d r a i n a g e  p r e d i s p o s e  t o  s i n u s  i n f e c t i o n .
N a s a l  p o l y p i  may, by e n c r o a c h i n g  on th e  o s t i a  c a u se  
s i n u s i t i s ,  b u t  i n  my o p i n i o n  t h e y  a re  more o f t e n  t h e  r e s u l t  
t h a n  t h e  c a u s e  o f  s i n u s i t i s  and I  have r e p e a t e d l y  o b s e rv e d  
t h a t  t h o r o u g h  e r a d i c a t i o n  o f  t h e  s i n u s  i n f e c t i o n  w i l l  c u re  
p o ly p o id  d e g e n e r a t i o n  i n  a v e r y  l a r g e  number o f  c a s e s .  Of 
c o u r s e  a l l  n a s a l  p o l y p i  a r e  n o t  a s s o c i a t e d  w i th  s i n u s i t i s  
e i t h e r  a s  c a u s e  o r  r e s u l t  e . g .  I n  sp asm o d ic  and c e r e b r o ­
s p i n a l  r h e u ta o rh o e a  p o l y p i  a r e  o f t e n  fo u n d  as  p a r t  o f  t h e  
g e n e r a l  o e d e m a to u s  c o n d i t i o n  o f  n a s a l  m uco sa .
When n a s a l  p o l y p i  r e c u r  a f t e r  s n a r i n g ,  i t  may be s a i d  
w i t h  c e r t a i n t y  t h a t  t h e y  a r e  due t o  e th m o id a l  s u p p u r a t i o n  
and t h a t  o n l y  c o m p le te  d e s t r u c t i o n  o f  e th m o id a l  c e l l s  w i l l
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c u r e  t h e  c o n d i t i o n .  O c c u r r in g  i n  a n t ru m  and s p h e n o id a l  
s i n u s  t h e  p o ly p u s  i s  u s u a l l y  s i n g l e ,  and  p r e s e n t s  a t  t h e  
n a s o  p h a ry n x  a t  th e  en d  o f  a  l o n g  p e d i c l e .  T h ese  two 
e x a m p le s  may c a u s e  c o m p le te  o c c l u s i o n  o f  o s t i a  and l e a d  t o  
e i t h e r  s i n u s  vacuum o r  i n f e c t i o n .
A d e f l e c t e d  s e p tu m  by c o m p r e s s in g  m id d le  t u r b i n a t e  
a g a i n s t  l a t e r a l  w a l l  o f  n o se  w i l l  d e c r e a s e  t h e  f r e e  s p a c e  
o f  m id d le  m ea tu s  and c a u s e  o b s t r u c t i o n  t o  t h e  o s t i a  o f  t h e  
a n t e r i o r  g ro u p  o f  s i n u s e s  and c o n s e q u e n t l y  s u p p u r a t i o n  
f o l l o w s  t h r o u g h  i n s u f f i c i e n t  d r a i n a g e .  C e l l u l a r  d i s t e n ­
s i o n  o f  t h e  m id d le  t u r b i n a t e  o p e r a t e s  i n  t h e  same way and 
i n  f a c t  may im p in g e  on sep tu m  and c a u s e  i r r i t a t i o n  o f  
mucous membrane and p o s s i b l y  i n f e c t i o n  w h ic h  may e n t e r  o t h e r  
s i n u s e s .
BMftlflgy..ln QhUdrsn.
S i n u s i t i s  a s  n o t e d  p r e v i o u s l y  i s  f r e q u e n t l y  p r e c e d e d  by 
one of t h e  e x a n th e m a ta  e s p e c i a l l y  m e a s le s  and s c a r l e t  
f e v e r ,  ( f i g u r e s  w i l l  be f o r t h c o m i n g  f ro m  my own i n v e s t i g a ­
t i o n  on m e a s le s  a s  a  c a u s e ) ,  b u t  p r o b a b ly  t h e  m ost common 
c a u s e  i s  d i s e a s e d  c o n d i t i o n  o f  a d e n o i d s .  I n  my e x p e r i e n c e  
a t  B r i s t o l  O e n e r a l  H o s p i t a l ,  a n t ru m  i n f e c t i o n  i s  f r e q u e n t l y  
a s s o c i a t e d  w i t h  e n l a r g e d  t o n s i l s  and  a d e n o id s  and  f u r t h e r ­
more t h e  re m o v a l  o f  t h e s e  h a s  f r e q u e n t l y  b e e n  fo u n d  t o  be 
s u f f i c i e n t  t o  e f f e c t  a  c u r e .  My o p i n i o n  o f  t h i s  i s  t h a t  a  
c e s s a t i o n  o f  d i s c h a r g e  f ro m  a d e n o id s  a l lo w s  t h e  r h i n i t i s  t o  
s u b s i d e  and d r a i n a g e  o f  a n t ru m  f o l l o w s  t h e  r e t u r n  o f  t h e  
m ucosa t o  n o r m a l .
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An i n v e s t i g a t i o n  o f  s i n u s i t i s  f o l l o w i n g  m e a s le s  i n  
c h i l d r e n  was c a r r i e d  o u t  h y  m y s e l f  i n  M arch 1933 and  of 
f i f t y  o a s e s  ex am in ed  b y  i n s p e c t i o n  and t r a n s I l l u m i n a t i o n  
c o n f i r m e d  by  p u n c tu r e  two w ere  fo u n d  t o  have  a n  i n f e c t e d  
a n t r u m .  B oth  c a s e s  w ere  a s s o c i a t e d  w i th  h y p e r t r o p h i e d  
t o n s i l s  and  a d e n o id s  and w ere  c u r e d  f o l l o w i n g  a t t e n t i o n  
t o  f a u c e s  and n a s o p h a r y n x .  A n o th e r  c a s e  was f o u n d  t o  
h av e  had  s c a r l e t  f e v e r  t h r e e  weeks b e f o r e  o n s e t  o f  n a s a l  
d i s c h a r g e  and  m e a s le s  a b o u t  two m on ths  p r e v i o u s l y .  
f a t h o g e n e a l s .
The i n f e c t i v e  p r o c e s s  a t t a c k s  t h e  m ucosa  f o r  th e  
m ost p a r t  and  l e a v e s  bone a lm o s t  u n to u c h e d  e x c e p t  f o r  m i -
r  > h e
c r o s c o p i c  c h a n g e s .  O s t e o m y e l i t i s  i s  f o r t u n a t e l y  a  r a r e  v ' 
o c c u r r e n c e  i n  s i n u s i t i s  b u t  when i t  i s  p r e s e n t  i s  s e v e r e  
and  i s  f r e q u e n t l y  f o l l o w e d  by i n t r a  c r a n i a l  s e q u e l a e .
The c h a n g e s  i n  mucous membrane a r e  p ro fo u n d  and d e s t r u c t i o n  
i d  o f t e n  e x t e n s i v e .  Mucous membrane becom es s w o l l e n  and 
o ed em ato u s  and  a  p O ly p o ld  c o n d i t i o n  e n s u e s  f ro m  t h e  a c t i o n  
o f  oedema and  g r a v i t y .  T h i s  i s  w e l l  m arked  i n  e t h m o i d a l  
c e l l s  w h ic h  may be so  d i s t o r t e d  by  t h e  e x c e s s i v e  p o ly p o id  
f o r m a t i o n  a s  t o  c a u s e  a  w id e n in g  o f  t h e  b r i d g e  o f  t h e  n o se  
and a l t e r a t i o n  i n  t h e  f a c i a l  a p p e a r a n c e  o f  t h e  s u b j e c t  
a f f e c t e d .
The bone r e s i s t a n c e  i s  so  s t u r d y  t h a t  a l t h o u g h  so  
t h i n n e d  and t w i s t e d  t h e  bony w a l l s  do n o t  become n e c r o t i c .
C h r o n i c i t y  o f  s i n u s  s u p p u r a t i o n  i s  n o t  a s  a  r u l e  due
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t o  bony  in v o lv e m e n t  b u t  t o  l o c a l  p e c u l i a r i t i e s  su c h  as  
r a m i f i c a t i o n  o f  c e l l s  a s  i n  f r o n t a l  o c c a s i o n a l l y ,  and a l ­
ways i n  e th m o id ,  t o  t h e  u n f a v o u r a b l e  p o s i t i o n  o f  t h e  o s t i a  
f o r  d r a i n a g e  as  i n  t h e  a n t ru m  and s p h e n o id  and t o  t h e  f a c t  
t h a t  t h e  p e r s i s t e n c e  o f  b u t  m o d e ra te  oedema ro u n d  th e  o s t i a  
w i l l  p r e v e n t  p r o p e r  d r a i n a g e  and so  l o c k  up  t h e  i n f e c t i o n  
i n  t h e  v a r i o u s  s i n u s e s .
The c h a n g e s  i n  m ucosa depend  o n : -
1 .  D u r a t i o n  and v i r u l e n c e  o f  i n f e c t i o n  w h ich  i s  w hat i s  t o  
be e x p e c t e d .
2 . R e s i s t a n c e  of m ucosa w h ich  v a r i e s  i n  d i f f e r e n t  s u b j e c t s  
and w h ich  i s  i m p e r f e c t l y  u n d e r s t o o d .
3 .  D r a in a g e  c o n d i t i o n s  a s  i n  t h e  a n t ru m ,  t h e  m ucosa o f  
w h ich  o f t e n  shows m ost m arked  ch a n g e s  owing t o  th e  f a c t  t h a t  
t h e  lo w e r  p a r t  i s  o f t e n  b a th e d  i n  p u s .
When a  c e r t a i n  amount o f  s e c r e t i o n  h a s  a c c u m u la te d  
i n  t h e  i n f e c t e d  s i n u s  t h e  c i l i a  l o s e  t h e i r  m o t i l i t y  and as  
t h e  o s t i a  become b lo c k e d  by  t h e  oedem a, s e c r e t i o n  goes  on 
u n t i l  r e s o l u t i o n  b e g i n s .  R e s o l u t i o n  may now s e t  i n  s lo w ly  
t h e  oedema s u b s i d e s  and d r a i n a g e  becom es r e - e s t a b l i s h e d .
But i f  d r a i n a g e  i s  n o t  o b t a i n e d  t h e  c o n d i t i o n  may a f t e r  a  
t im e  become c h r o n i c  amd t h e  m ucosa so  a l t e r e d  t h a t  a  r e t u r n  
t o  n o rm a l  i s  i m p o s s i b l e .  I n  t h i s  s t a t e  mucous membrane 
shows p e t e c h i a l  h a e m o r rh a g e s  and d e s q u a m a t io n ;  e p i t h e l i u m  
l o s e s  i t s  co lu m n ar  c i l i a t e d  a p p e a ra n c e  and becom es squam ous 
I n  ty p e  and i s  t h i c k e n e d .
The b a c t e r i o l o g y  o f  s i n u s  s u p p u r a t i o n  may be d i v i d e d  
i n t o  two g ro u p s  as  s u g g e s t e d  by S i r  S t ,  C l a i r  Thompson,
1 , T hose  o f  n a s a l  o r i g i n  -  p n e u m o c o c c l ,  s t r e p t o c o c c i  and 
s t a p h y l o c o c c i ,  a e r o b i c  o rg a n is m s  w h ic h  p ro d u c e  n o n  f o e t i d  
p u s .
2 . T hose due t o  d e n t a l  d i s e a s e ,  a n a e r o b i c  and p r o d u c in g  
m arked f o e t o r .
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SYMPTOMATOLOGY.
The symptoms o f  p a r a n a s a l  s i n u s  i n f e c t i o n  may be d i v i d e d  
i n t o  t h o s e  c a u s e d  by c o n t i g u i t y  and  t h e  re m o te  e f f e c t s  
c a u s e d  by a b s o r p t i o n ,  and w h i l e  v e r y  o f t e n  th e  f o r m e r  a r e  
o b v io u s  and t o  be r e a d i l y  fo u n d  f o r  t h e  s e a r c h i n g ,  t h e  
l a t t e r  may e v a d e  a l l  b u t  t h e  m ost p a i n s t a k i n g  i n v e s t i g a t i o n s .
I n  a c u t e  s i n u s i t i s  t h e  symptoms w h ich  one may m eet i n  
o r d e r  o f  f r e q u e n c y  a r e ,  p a i n ,  n a s a l  d i s c h a r g e ,  and n a s a l  
o b s t r u c t i o n ,  w h i l e  i n  c h r o n i c  s i n u s i t i s  t h e  p a t i e n t ’ s  s t a t e ­
m ent 16 u s u a l l y  o pened  by  a  r e f e r e n c e  to  f r e q u e n c y  o f  c o l d s ,  
c h r o n i c  n a s a l  d i s c h a r g e  o r  p o s t  n a s a l  c a t a r r h ,  h e a d a c h e  w i th  
o c c a s i o n a l l y  a  c o m p la in t  o f  d e a f n e s s  and e a r a c h e .  At 
t h i s  s t a g e  t h e  p a t i e n t ' s  g e n e r a l  c o n d i t i o n  h a s  d e t e r i o r a t e d  
and one i s  f r e q u e n t l y  im p re s s e d  by  t h e  p a t i e n t ’ s f a c i a l  
a p p e a r a n c e  o f  i l l - h e a l t h  and a p a t h y .  The m e n t a l i t y  u s u a l l y  
s u f f e r s  and t h e  v i c t i m  c o m p la in s  o f  l a c k  o f  c o n c e n t r a t i o n ,  
l o s s  o f  i n t e r e s t  i n  b u s i n e s s  and p l e a s u r e  and  i n  g e n e r a l  
shows s i g n s  o f  c h r o n i c  to x a e m ia  w h ic h  i n  t r u t h  i t  i s .
A l l  t h e s e  a r e  c h a r a c t e r i s t i c  o f  i n f e c t i o n  o f  s i n u s e s  
and a l t h o u g h  t h e y  may n o t  a l l  be fo u n d  a t  o n c e ,  a  com bina­
t i o n  o f  two o r  more s h o u ld  a lw a y s  l e a d  t o  a  d e t a i l e d  
e x a m in a t io n  o f  t h e  s i n u s e s .
A cu te  s i n u s i t i s  a s  a l r e a d y  s t a t e d  may f o l l o w  c o r y z a  
o r  I n f l u e n z a ,  and  may be u s h e r e d  i n  by  a  s l i g h t  h e a v i n e s s  
o v e r  t h e  a f f e c t e d  s i n u s ,  a  r i s e  o f  t e m p e r a t u r e  and  a  m eagre
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am ount o f  d i s c h a r g e  u s u a l l y  r e g a r d e d  by t h e  p a t i e n t  as  
n o t h i n g  more t h a n  a  c o ld *  A g a in  t h e  c o n d i t i o n  may be s e v e r e  
w i t h  v ag u e  symptoms w h ic h  e v ad e  d i a g n o s i s *
The symptoms w i l l  now be c o n s i d e r e d  i n  d e t a i l *
psin tfaflgrresB*
The p r e s e n c e  o r  a b s e n c e  o f  h e a d a c h e  i s  i m p o r t a n t  f o r  
i t  i s  n e a r l y  a lw a y s  p r e s e n t  i n  a c u t e  s i n u s i t i s ,  b u t  may be 
a b s e n t  i n  t h e  c h r o n i c  s t a t e .  N ot i n f r e q u e n t l y ,  h e a d a c h e  
i s  a t t r i b u t e d  b y  t h e  p a t i e n t  t o  n e u r a l g i a  c o n s t i p a t i o n  o r  
" l i v e r i s h n e s s "  o r  e v e n  " e y e s t r a i n " • The r e f e r e n c e  t o  e y e i t r a i n  
i s  n o t  w i t h o u t  r e a s o n  s o m e t im e s ,  f o r  i t  w i l l  be shown t h a t  
o r b i t o - o c u l a r  symptoms may t a k e  a  v e r y  i m p o r t a n t  p l a c e  i n  
s i n u s i t i s ,  f o r  th e  m e d ic a l  a t t e n d a n t  who d i s m i s s e s  t h e  
h e a d a c h e  a s  s u p r a  o r  i n f r a  o r b i t a l  n e u r a l g i a  t h e r e  i s  l i t t l e  
e x c u s e  and no m is ta k e  i s  f r a u g h t  w i t h  more d i s a s t r o u s  r e ­
s u l t s  t h a n  t h i s ,  e v e n  i f  t h e  end  r e s u l t s  a r e  d e la y e d *
The p a i n  may be due t o  p r e s s u r e  o f  s e c r e t i o n  u n d e r  
t e n s i o n ,  o r  t o  t h e  p r e s s u r e  o f  s w o l l e n  m ucosa on n e r v e s ,  a  
s t a t e  o f t e n  n o t e d  when h y p e r t r o p h i e d  m id d le  t u r b i n a l  c a u s e s  
p a i n  by p r e s s i n g  on sep tum * Vacuum h e a d a c h e  i s  c a u s e d  
b y  a b s o r p t i o n  o f  a i r  f ro m  a  c l o s e d  s i n u s ,  a  f a c t  w h ich  may 
bo d e m o n s t r a t e d  by th e  r e l i e f  b r o u g h t  a b o u t  by t h e  a p p l i c a t i o n  
o f  c o c a in e  t o  t h e  o s t iu m .  U l c e r a t i o n  o f  s i n u s  w a l l s  th o u g h  
r a r e  may be r e s p o n s i b l e  f o r  h e a d a c h e .  A b s o r p t i o n  o f  t o x i n s  
i n  my o p i n i o n  m ig h t  be b lam ed f o r  th e  d i f f u s e  ty p e  o f
h e a d a c h e  t h a t  o f t e n  o c c u r s .
I n d u lg e n c e  i n  a l c o h o l  and to b a c c o  by c a u s i n g  c e r e b r a l  
c o n g e s t i o n  a g g r a v a t e s  t h e  h e a d a c h e  and i t  may a l s o  be 
i n f l u e n c e d  a d v e r s e l y  by  a  ch an g e  o f  p o s t u r e , s t r a i n i n g  a t  
s t o o l ,  o r  e v e n  by acco m m o d a tio n ,  w h ich  becom es an  e f f o r t .
The h e a d a c h e  o f  s i n u s i t i s  i s  o f t e n  m arked  by p e r i o d ­
i c i t y ,  t h e  p a i n  com ing on a b o u t  10 a . m . ,  and g r a d u a l l y  
r e c e e d i n g  i n  th e  e a r l y  a f t e r n o o n .  One p a t i e n t  o f  m in e ,  a  
n i g h t  w o rk e r  c o m p la in e d  o f  h e a d a c h e  i n  t h e  e v e n i n g  sh o w in g ,
I  t h i n k ,  t h a t  p e r i o d i c i t y  o f  p a i n  i s  e x p l a i n e d  by  d i f f i c u l t y  
o f  d r a i n a g e  a f t e r  t h e  s i n u s e s  h av e  a c c u m u la te d  pus f o l l o w ­
i n g  r e s t  i n  s u p i n e  p o s i t i o n .
T h i s  h e a d a c h e  w h ic h  i s  so m e tim e s  so  c o n s p ic u o u s  by i t s  
p e r i o d i c i t y ,  c a n  b e  v e r y  i n c o n s t a n t  and  d i f f i c u l t  t o  
e l u c i d a t e  and h a s  no  r e l a t i o n s h i p  t o  t h e  am ount o f  s u p p u r a ­
t i o n .  Hfere a s  i n  o t h e r  d i s e a s e s ,  p a i n  i s  r e l a t i v e ,  and I  
t h i n k  d e p e n d s  v e r y  much on t h e  m e n ta l  o r  r a t h e r  t h e  p sy c h o ­
t i c  c h a r a c t e r  o f  t h e  s u b j e c t .
'GiHtnwald h a s  s t a t e d  t h a t  h e a d a c h e  i s  p r e s e n t  i n  100 
p e r  c e n t ,  o f  a c u t e  c a s e s  and i n  50 p e r  c e n t ,  o f  c h r o n i c .
The p a i n  may be l o c a l  o r  r e f e r r e d  t o  t h e  a r e a  o f  
a n o t h e r  s i n u s  and i n  t h i s  way may l e a d  t o  s u s p i c i o n  f a l l i n g  
on a  h e a l t h y  s i n u s .  I t  v a r i e s  f ro m  a  m i ld  num bing  s e n s a ­
t i o n ,  t o  o v e rw h e lm in g  a g o n y ,  and W atson W i l l i a m s  i s  o f  t h e  
o p i n i o n  t h a t  t h e  p a i n  o f  s i n u s i t i s  may l e a d  t o  s u i c i d e  and
liliu t  %M pa tH  o f  t h a t  t h e
o v e r p o w e r in g  h e a d a c h e  so  f r e q u e n t l y  r e f e r r e d  t o  i n  t h e  C o r o n e r 1 
C o u r t  may be s y m p to m a tic  of s i n u s i t i s .
T e n d e r n e s s  i s  n o t  o f  a n y  g r e a t  im p o r ta n c e  and I  have  
se ld o m  f o u n d  i t  p ro m in e n t  e x c e p t  i n  f r o n t a l  s i n u s i t i s ,  w here  
i t  o c c u r s  on t h e  u n d e r  s u r f a c e  n e a r  t h e  i n n e r  c a n t h u s .  I t  
i s  i m p o r t a n t  n o t  t o  c o n fu s e  t e n d e r n e s s  f ro m  p r e s s u r e  on s u p r a ­
o r b i t a l  n e r v e  w i t h  t h a t  o f  f ro h u ta l  s i n u s i t i s  and i t  i s  a l s o  
i m p o r t a n t  t o  u s e  p r e s s u r e  on th e  o t h e r  s i n u s  a s  a  c o n t r o l .
I n  a c u t e  s i n u s i t i s  p a i n  i s  n o t  i n  my o p i n i o n  a  r e l i a b l e  
g u id e  t o  t h e  s i n u s  a f f e c t e d  and t o  be a  h e l p  t o  a c c u r a t e  d i a g ­
n o s e s ,  m ust be c o n s i d e r e d  a lo n g  w i t h  t h e  o t h e r  sym ptom s. As 
a l r e a d y  s t a t e d  p a i n  may be n o  m ore t h a n  a  f e e l i n g  o f  A l l n e s s  
and  t e n s i o n  o r  b u t  a  s l i g h t  a c h i n g  a g g r a v a t e d  b y  c o n d i t i o n s  
i n c r e a s i n g  c e r e b r a l  p r e s s u r e  and w i th  p e r h a p s  o n l y  s l i g h t  
t e n d e r n e s s  o v e r  an tru m  4r*/ f r o n t a l  s i n u s .  B u t a g a in  th e  
p a i n  may be so  d i s t r e s s i n g  as  t o  c a u se  l o s s  o f  s l e e p .
In  c h r o n i c  s i n u s i t i s ,  h e a d a c h e  and p a i n  a l t h o u g h  v e r y  
c o n f u s i n g  i n  d i s t r i b u t i o n  may be o f  some s e r v i c e  i n  a s s i s t i n g  
d i a g n o s i s .  I t  v a r i e s  i n  i n t e n s i t y  w i t h  t h e  d r a i n a g e  o f  
a f f e c t e d  s i n u s  and a s  more t h a n  one s i n u s  i s  f r e q u e n t l y  i n ­
f e c t e d  th e  d i s t r i b u t i o n  may be c o m p le te . .
The f o l l o w i n g ,  h o w ev e r ,  i s  an  a c c o u n t  on b ro a d  l i n e s  o f  
p a i n  as  a  d i a g n o s t i c  symptom.
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A ntrum .
The p a i n  i s  o f t e n  r e f e r r e d  t o  t h e  a r e a  o f  d i s t r i b u t i o n  
o f  t h e  s u p r a  o r b i t a l  n e rv e  and may s u g g e s t  f r o n t a l  s i n u s i t i s .
When t h e  i n f e c t i o n  i s  due t o  a s e p t i c  t o o t h ,  p a i n  i n  t h e  ch e e k  
o v e r  t h e  a n t ru m  w i l l  be c o m p la in e d  o f  and t h i s  n o t  i n f r e q u e n t ­
l y  e x t e n d s  up  o v e r  th e  w hole s i d e  of f a c e .
I n f e c t i o n  o f  t h i s  s i n u s  i s  acco m p an ied  by v e r y  d e f i n i t e  
p a i n  and i s  u s u a l l y  a s s o c i a t e d  w i t h  t e n d e r n e s s  on upward 
p r e s s u r e  a t  i n n e r  c a n t h u s ; a t  t h i s  p o i n t  i t  i s  w e l l  t o  m e n t io n  
t h e  oedema o f  u p p e r  l i d  one s e e s  a p p e a r i n g  m o rn in g  and p a s s i n g  
o f f  a s  t h e  d ay  a d v a n c e s .  T h i s  i s  in f l a m m a to r y  i n  o r i g i n  and 
n o t  t o  be c o n f u s e d  w i t h  a n o t h e r  ty p e  o f  oedema m e n t io n e d  l a t e r .  
P e r i o d i c i t y  o f  p a i n  f ro m  f r o n t a l  s i n u s i t i s  i s  of d i a g n o s t i c  im­
p o r t a n c e  . 
t t h B O i f l a l .
The p a i n  i s  u s u a l l y  e x p e r i e n c e d  i n  t h e  n a s a l  b o n es  and may 
be r e l i e v e d  b y  a p p l i c a t i o n  o f  c o c a i n e  t o  t h e  i n t e r n a l  and e x t e r n a l  
b r a n c h e s  of n a s o - c i l i a r y  n e r v e  i n  t h e  u p p e r  and a n t e r i o r  r e g i o n s  
o f  n o s e .  ( T i l l e y .  B r i t i s h  M e d ic a l  J o u r n a l .  A p r i l  1 9 3 2 ) .
I  have o b se rv e d  p a in  of a  v e ry  p e r s i s t e n t  c h a r a c t e r  i n  two c a s e s  
w i th  marked c e l l u l a r  f o r m a t io n  o f  m idd le  t u r b i n a t e  p r e s s i n g  on 
sep tum .
P a in  and t e n d e r n e s s  i n  e y e s ,  p a in  on r o t a t i n g  and on 
r e a d i n g  a re  n o t i c e d  when s e c r e t i o n s  a re  h e ld  u n d e r  t e n s i o n  
i n  e th m o id a l  c e l l s ,  and p a in  e x te n d in g  up to w a rd s  v e r t e x  i s
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s o m e t im e s  n o t i c e d  i n  s i m i l a r  c i r c u m s t a n c e s *
S p h e n o i d a l .
S p h e n o i d a l  h e a d a c h e  i s  o f t e n  r e f e r r e d  t o  a s  b e in g  " i n s i d e  
t h e  h e a d  b e h in d  t h e  e y e s "  b o r i n g  i n  c h a r a c t e r  and acco m p an ied  
b y  m e n t a l  a p a t h y  o r  c o n f u s i o n .  A n o te  on r e a s o n  f o r  t h i s  
w i l l  be made l a t e r *
T h i s  ty p e  o f  h e a d a c h e  may be a  v e r y  p ro m in e n t  symptom 
v a r y i n g  i n  i n t e n s i t y  w i t h  th e  d r a i n a g e  o f  th e  s i n u s  b u t  n e v e r  
q u i t e  p a s s i n g  o f f .  The o n s e t  of a  paroxysm  i s  d re a d e d  by 
t h e  p a t i e n t  and t h e  m e n ta l  e f f e c t  i s  o f t e n  v e r y  p r o m in e n t .
The p a i n  b e s i d e s  b e in g  f e l t  b e h in d  th e  e y e s ,  may b e g in  i n  
v e r t e x  and e x te n d  t o  o c c i p u t  o r  t o  t h e  m a s to id  r e g i o n  i n  
w h ich  p o s i t i o n  i t  h a s  f r e q u e n t l y  b e e n  s u s p e c t e d  a s  b e in g  due 
t o  m a s t o i d i t i s .  V e r t i g o  i s  f r e q u e n t l y  a s s o c i a t e d  w i t h  
s p h e n o i d a l  h e a d a c h e .  An i n t e r e s t i n g  ty p e  o f  p a i n  so m e tim es  
o c c u r s  i n  s p h e n o i d a l  s i n u s i t i s  when t h e  V id i a n  n e r v e  i s  i n ­
v o lv e d  and i s  known as  s p h e n o - p a l a t i n e  syndrom e -  p a i n  i n  
s u p r a o r b i t a l ,  o c u l a r ,  s u p m a x i l l a r y  m a s to id  and o c c i p i t a l  
r e g i o n s ,  and e v e n  e x t e n d i n g  down arm  t o  f i n g e r  t i p s .  ( T i l l e y  
B r i t i s h  M e d ic a l  J o u r n a l  A p r i l  1 9 3 3 ) .  T i l l e y  a d v i s e s  
a p p l i c a t i o n  o f  c o c a i n e  t o  M ec k e l* s  g a n g l i o n ,  b e h in d  and 
ab o v e  t h e  p o s t e r i o r  end  o f  m id d le  t u r b i n a t e  a s  a m ethod  o f  
d i a g n o s i n g  t h i s  c o n d i t i o n .
T h ro u g h o u t  t h e  l i t e r a t u r e  and  i n  my own e x p e r i e n c e  a t  
B r i s t o l  G e n e r a l  H o s p i t a l ,  I  am f r e q u e n t l y  im p re s s e d  by  t h e  
i n s i g n i f i c a n c e  o r  e v e n  a b s e n c e  o f  p a i n  i n  l a t e n t  t y p e s  of 
s p h e n o i d a l  s i n u s i t i s .  A bsence  o f  p a i n  s h o u ld  n o t  l u l l  one
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t o  a  sens© o f  s e c u r i t y ,  f o r  i f  p o s t  n a s a l  c a t a r r h  and t o x i c  
symptoms a r e  p r e s e n t  t h e  s i n u s e s  s h o u ld  s t i l l  be s u s p e c t e d  
u n t i l  c l e a r e d  by a  n e g a t i v e  b a c t e r i o l o g i c a l  r e p o r t *
F r e q u e n t  o o l d s .
A h i s t o r y  o f  a  s u c c e s s i o n  o f  c o l d s ,  i n c r e a s i n g  i n  f r e ­
q u e n c y  i s  a  v e r y  common f e a t u r e  i n  t h e  s y m p to m a to lo g y  o f  
s i n u s i t i s  and w here  g i v e n ,  s h o u ld  a lw ay s  l e a d  one t o  s e a r c h  
f o r  an  i n f e c t e d  s in u s *  T h is  may be t h e  o n ly  symptom, 
e s p e c i a l l y  i n  c h i l d r e n ,  w here i n  t h e  a b s e n c e  o f  e n l a r g e d  
t o n s i l s  and a d e n o id s  a  c h r o n i c  i n f e c t i o n  o f  an  a n t ru m  w i l l  
p ro d u c e  a  s u c c e s s i o n  o f  c o l d s  w i t h o u t  much p r o v o c a t io n *
Of c o u r s e  s i n u s  i n f e c t i o n  may c o - e x i s t  w i t h  e n l a r g e d  t o n s i l s  
and a d e n o i d s ,  b u t  one u s u a l l y  t r e a t s  t h e  l a t t e r  b e f o r e  
t h i n k i n g  s e r i o u s l y  o f  i n f e c t i o n  o f  a n t r u m .  One i n v e s t i ­
g a t o r  (C le m in so n  J .0 * L * 0 *  November 1921) h a s  s t a t e d  t h a t  
a t t e n t i o n  t o  a d e n o id s  and t o n s i l s  v e r y  f r e q u e n t l y  a s s i s t s  
d r a i n a g e  o f  a n t ru m  and  p u t s  f o r w a r d  t h e  i n t e r e s t i n g  hypo­
t h e s i s  t h a t  w hat h a s  become t o  be known a s  t h e  a d e n o id  f a c i e s  
m ig h t  i n  r e a l i t y  be a n  e x p r e s s i o n  o f  s i n u s i t i s  i n  c h i l d r e n *
I  am o f  t h e  o p i n i o n  how ever t h a t  re m o v a l  o f  a d e n o id s  by  
e r a d i c a t i n g  a  s o u r c e  o f  i n f e c t i o n  w i l l  s i m p l i f y  t h e  t r e a t m e n t  
by l a v a g e  i n  c h i l d r e n *
B ach  s u c c e s s i v e  "co l< f i n  r e a l i t y  d e f i n e s  a n  a c u t e  e x ­
a c e r b a t i o n  o f  a  c h r o n i c  i n f e c t i o n  and s h o u ld  be r e g a r d e d  as  
a  symptom and n o t  a s  an  e n t i t y *  T h i s  symptom a l s o  s h o u ld
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s t i m u l a t e  one t o  s e a r c h  f o r  a  d e f i n i t e  c a u s e  j u s t  a s  r e p e a t e d  
d y s p e p s i a  s h o u ld  l e a d  t o  an  i n v e s t i g a t i o n  o f  g a s t r i c  f u n c ­
t i o n .
E t h m o i d i t i s  i n  p a r t i c u l a r  i s  c h a r a c t e r i s e d  by & f r e ­
q u e n c y  o f  s e v e r e  " c o l d s " .
P u r u l e n t  n a s a l  d i s c h a r g e  i s  p e r h a p s  t h e  m ost c o n s t a n t  
on a  v a r y i n g  l i s t  o f  symptoms o f  s i n u s i t i s  i n  t h e  a n t e r i o r  
g r o u p ,  i . e .  a n t ru m ,  f r o n t a l ,  and a n t e r i o r  e t h m o i d a l  c e l l s  
and  i s  a c c o u n te d  f o r  by t h e  p o s i t i o n  o f  t h e  o s t i a  i n  th e  
m id d le  m e a t u s .  The pus a p p e a r s  a t  t h e  a n t e r i o r  n a r e s  i n  
an  am ount d e p e n d in g  on th e  s t a g e  o f  t h e  i n f e c t i o n  and a l s o
y
on t h e  p o te n c y  o f  t h e  o s t i a .  I f  t h e  d i s c h a r g e  i s  a b u n d a n t  
e x c o r i a t i o n  o f  v e s i t b u l e  and u p p e r  l i p  i s  a p o s s i b i l i t y ,  
f ro m  w h ich  may a r i s e  e r y s i p e l a s .
P o s t  n a s a l  c a t a r r h  i s  v e r y  o f t e n  a  m a n i f e s t a t i o n  o f  s i n ­
u s i t i s  o f  t h e  p o s t e r i o r  g ro u p ,  i . e .  p o s t  e th m o id a l  c e l l s  
and  s p h e n o i d a l  s i n u s ,  and p ro d u c e s  a  c h a r a c t e r i s t i c  d i s ­
c o m f o r t  and d e s i r e  t o  c l e a r  t h e  p o s t  n a s a l  s p a c e .  T h i s  
l o n g  c o n t in u e d  f lo w  o f  pus  down t h e  p h a ry n x  g i v e s  t h e  mucous 
membrane a  p e c u l i a r  d r y  and s h i n y  a p p e a r a n c e ,  b i l a t e r a l  i f  
s i n u s i t i s  i s  one s i d e d .  B e s id e s  t h i s  ty p e  o f  p h a r y n g i t i s ,  
l a r y n g i t i s  and b r o n c h i a l  c o m p l i c a t i o n s  may e n s u e  f ro m  th e  
i r r i t a t i o n  o f  p u r u l e n t  d i s c h a r g e .  B u t i t  i s  n o t e d  t h a t  a 
p h a r y n g e a l  o r  l a r y n g e a l  s e q u e l  s h o u ld  n o t  be t a k e n  as  
d e f i n i t e  e v i d e n c e  o f  i n f e c t i o n  o f  p o s t e r i o r  g ro u p  b e c a u s e
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I  have s e e n  s e v e r a l  c a s e s  w i t h  c a t a r r h a l  l a r y n g i t i s  w here  
an  a n tru m  a lo n e  was r e s p o n s i b l e .  I  w ould  e x p l a i n  t h i s  
by  t h e  f a c t  t h a t  t h e  a c c e s s o r y  o s t i u m  when p r e s e n t  o p en s  
p o s t e r i o r l y  and i n f e r i o r l y  t o  n o rm a l  o s t iu m  and pus f ro m  i t  
t e n d s  t o  d r a i n  b ack w ard s  r a t h e r  t h a n  f o r w a r d s .  I  am o f  
t h e  o p i n i o n  t h a t  a c c e s s o r y  o s t i a  a r e  v e r y  f r e q u e n t l y  p r e s e n t . y
The d i s c h a r g e  v a r i e s  i n  a p p e a r a n c e  f ro m  a  m i l k l y  f l u i d  
i n  a c u te  s t a g e ,  t o  s t i c k y  pus o f  g r e e n i s h  h u e ,  w i t h  c r u s t i n g  
i n  c h r o n i c  s t a g e .  The o d o u r  may be n o t h i n g  more t h a n  a  mere 
m u s t i n e s s  b u t  a g a i n  i t  may be p a r t i c u l a r l y  f o u l  s m e l l i n g  
e s p e c i a l l y  when th e  i n f e c t i o n  i s  o f  d e n t a l  o r i g i n .
As a l r e a d y  s t a t e d  an  a c u t e  e x a c e r b a t i o n  o f  a  c h r o n ic  
s i n u s i t i s  i n c r e a s e s  t h e  am ount o f  s e c r e t i o n  w h ic h  may v a r y  a t  
d i f f e r e n t  p e r i o d s  o f  t h e  d a y  and so m etim es  when t h e  n o se  i s  
ex am in ed  pus may n o t  be s e e n .  T h i s  i s  due t o  t h e  f a c t  
t h a t  a s i n u s  may d r a i n  q u i c k l y  and i f  a  c a r e f u l  h i s t o r y  h a s  
b e e n  t a k e n  t h e  e x a m in e r  s h o u ld  n o t  be s a t i s f i e d  and s h o u ld  
a s k  t o  s e e  p a t i e n t * s  h a n d k e r c h i e f  w h ich  w i l l  g iv e  ample 
e v id e n c e  o f  p u r u l e n t  d i s c h a r g e .
Pus i s  m ost f r e q u e n t l y  fo u n d  i n  t h e  m o rn in g  h o u r s ,  b e ­
c a u s e  i n  th e  re c u m b e n t  a t t i t u d e  o f  s l e e p  i t  a c c u m u la te s  i n  
t h e  s i n u s e s  and d r a i n s  o u t  when p a t i e n t  a r i s e s  fend assu m es  
t h e  u p r i g h t  p o s i t i o n .  T h i s  s t a t e m e n t  i s  t r u e  o f  f r o n t a l  
and  s p h e n o i d a l  s i n u s e s  w h ich  d r a i n  i n  t h e  u p r i g h t  p o s i t i o n  
o n l y  b u t  s h o u ld  be q u a l i f i e d  when c o n s i d e r i n g  t h e  a n t r a .
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When t h e  s u b j e c t  l i e s  on h i s  s i d e  pus w i l l  a c c u m u la te  i n  
lo w e r  an tru m  and w i l l  d r a i n  f ro m  th e  u p p e r .
D i s o r d e r s  o f  th e  s e n s e  o f  s m e l l  a r e  f r e q u e n t l y  e n c o u n ­
t e r e d  i n  s i n u s i t i s ,  t h e  m ost i m p o r t a n t  of  w h ich  i s  c a c o s -  
m ia  when p a t i e n t  a lo n e  i s  aw are o f  a  d i s a g r e e a b l e  o d o u r .
T h i s  i s  v e r y  c h a r a c t e r i s t i c  and i s  r e g a r d e d  a s  d i a g n o s t i c  
o f  a n t ru m  s u p p u r a t i o n .
N a s a l  o b s t r u c t i o n .
N a s a l  o b s t r u c t i o n  o f  v a r y i n g  d e g r e e ,  i s  t h e  r u l e  i n  
s i n u s i t i s  and may be due e i t h e r  t o  th e  p r e s e n c e  o f  pus o r  
t o  t h e  s t r u c t u r a l  h y p e r t r o p h i e s  and a b n o r m a l i t i e s  w h ich  t a k e  
a  p l a c e  i n  e t i o l o g y ,  o r  t o  a  c o m b in a t io n  o f  b o t h .  I n  t h e  
a c u t e  s t a t e  t h e  o b s t r u c t i o n  i s  c a u s e d  by  h y p e ra e m ia  o f  
m ucosa  c o v e r i n g  t u r b i n a t e  and s e p tu m .  H y p e r t ro p h y  o f  t h e s e  
s t r u c t u r e s  i s  s e e n  i n  c h r o n i c  s i n u s i t i s ,  and t h e  a i r  p a s s a g e s  
may be n a r ro w e d  s t i l l  more by t h e  p r e s e n c e  o f  t r u e  p o l y p i  
and  p o ly p o id  d e g e n e r a t i o n  o f  t u r b i n a t e s  t o  s a y  n o t h i n g  o f  
d e f l e c t i o n  o f  s e p tu m .  I  have  o b s e r v e d  a  f r e q u e n t l y  o c c u r ­
r i n g  s w e l l i n g  o f  s e p t a l  m ucosa  a t  t h e  a n t e r i o r  end due p r o b a b ly  
t o  t h e  o o n s t a n t  b a t h i n g  o f  p u s  t o  w h ic h  t h i s  p a r t  o f  th e  
s e p tu m  i s  s u b j e c t e d .
The u n c i n a t e  p r o c e s s  may b e  a b n o r m a l ly  l a r g e ;  th e  
m id d le  t u r b i n a t e  and  b u l l a  e t h m o i d a l i s  may c o n t a i n  e th m o id a l  
c e l l s  and so  add  t o  th e  d i f f i c u l t y  of n a s a l  b r e a t h i n g .  Ob­
s t r u c t i o n  and p u s  i n  o l f a c t o r y  c l e f t  p ro d u c e  a n o sm ia  by  
p r e v e n t i n g  p a r t i c l e s  i n  th e  i n s p i r e d  a i r  r e a c h i n g  t h e  o l ­
f a c t o r y  a r e a  and i t  h a s  b e e n  r e p e a t e d l y  o b s e rv e d  b y  t h e
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w r i t e r  t h a t  t h i s  a n o sm ia  t e n d s  t o  become p erm an en t  when 
c h r o n i c i t y  i n  s i n u s i t i s  h a s  b e e n  r e a c h e d .
An e n la r g e m e n t  o f  i n f e r i o r  t u r b i n a t e  i s  u s u a l l y  s e e n  
w i t h  an  i n f e c t e d  a n t ru m ,  w h i l e  t h e  m id d le  t u r b i n a t e  and b u l l a  
e t h m o i d a l i s  a r e  f r e q u e n t l y  h y p e r t r o p h i e d  when d i s e a s e  a t t a c k s  
t h e  e t h m o i d a l  c e l l s .
F r o n t a l  s i n u s i t i s  may n e t  be acc o m p a n ie d  by  i n t r a  n a s a l  
h y p e r t r o p h i e s  b u t  u s u a l l y  t h e  m id d le  t u r b i n a t e  i s  a f f e c t e d .
Oedema o f  t h e  m id d le  and s u p e r i o r  t u r b i n a t e s  e s p e c i a l l y  
t h e  p o s t e r i o r  e n d s  i s  a  f r e q u e n t  f i n d i n g  i n  s p h e n o id a l  
s i n u s i t i s  and a d e f l e c t e d  s e p tu m  may be p r e s e n t  i n  a l l  fo rm s  
o f  s i n u s  i n f e c t i o n .
The p r e s e n c e  o f  mucous p o l y p i  and  pus  c a u s i n g  a lm o s t  
a b s o l u t e  o b s t r u c t i o n  i s  r e g a r d e d  now adays a s  pa th o g n o m o n ic  
o f  e t h m o i d i t i s  a l t h o u g h  c h o a n a l  p o ly p u s  a r i s i n g  f ro m  an ­
t ru m  and p r e s e n t i n g  i n  n a s o  p h a ry n x  m ust be  b o rn e  i n  m in d , 
a s  a  p o s s i b l e  c a u s e  o f  o b s t r u c t i o n .  I  have  s e e n  s e v e r a l  
c a s e s  o f  v i g o r o u s  p o ly p o id  g ro w th  w i t h o u t  pus^ r e a p p e a r i n g  
a  few  w eeks a f t e r  re m o v a l  by  s n a r e ,  c o m p l e t e l y  f i l l i n g  th e  
n a s a l  c a v i t i e s  and p r e s e n t i n g  a t  t h e  a n t e r i o r  n a r e s .  T h i s  
t y p e  o f  p o l y p i  s u g g e s t s  new g ro w th  and  i s  due t o  a  h y p e r ­
p l a s t i c  c o n d i t i o n  o f  e th m o id a l  m ucosa  r a t h e r  t h a n  an  i n ­
f la m m a to r y  c o n d i t i o n .  B r o a d e n in g  o f  b r id g e  o f  n o s e  b y  
l a t e r a l  d i s p l a c e m e n t  o f  n a s a l  b o n e s  i s  a  common d e f o r m i t y  
c a u s e d  b y  v ig o ro u s  p o ly p o id  g ro w th  and e p i p h o r a  b y  ob­
s t r u c t i n g  n a s a l  d u c t  may a l s o  be n o t e d .
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A l t  hough p o l y p i  a r e  m o st commonly s e e n  i n  e t h m o i d a l  
s i n u s i t i s  i t  i s  n o t  f o r g o t t e n  t h a t  t h e y  may a p p e a r  i n  c h r o n i c  
r h i n i t i s ,  sp a sm o d ic  r h i n o r r h o e a  and m a l ig n a n t  d i s e a s e  i n  
e t h m o i d a l  r e g i o n .
L a r y n g i t i s  i s  a  symptom one s e e s  q u i t e  f r e q u e n t l y ,  f o l l o w i n g  
s i n u s i t i s ,  e s p e c i a l l y  one t h i n k s ,  o f  t h e  i n f l u e n z a l  t y p e .
T h i s  s e q u e n c e  was f r e q u e n t l y  n o t e d  i n  t h e  few  m o n th s  f o l l o w ­
in g  t h e  r e c e n t  e p id e m ic  o f  i n f l u e n z a  and was t h o u g h t  by  
m y s e l f  t o  be due t o  a  v i r u l e n t  ty p e  o f  I n f e c t i o n  a s s i s t e d  
by  a lo w e re d  r e s i s t a n c e  i n  p a t i e n t .  My o b s e r v a t i o n s  i n  
t h i s  ty p e  o f  l a r y n g i t i s  i s  t h a t  c o r d s  a r e  u s u a l l y  t h i c k ­
e n e d  and may show some s l i g h t  i n t r i n s i c  p a l s y  w i t h  s w e l l i n g  
o f  a r y t e n o i d s .  I n  t h i s  ty p e  I  t a k e  t h e  p r e c a u t i o n  o f  
h a v i n g  t h e  c h e s t  X - ra y e d  and ex am in ed  by p h y s i c i a n  f o r  p r e ­
s e n c e  o f  T .B .  w h ic h  i t  c l o s e l y  r e s e m b l e s ,  a l t h o u g h  th e  
h i s t o r y  and p r e s e n c e  o f  p o s t  n a s a l  d i s c h a r g e  u s u a l l y  b e t r a y s  
t h e  u n d e r l y i n g  c a u s e .  The f o l l o w i n g  c a s e  w i l l  i l l u s t r a t e
t h e  d i f f i c u l t y  m e n t io n e d .
H .S .  age  30  had  cough  and  n a s a l  o b s t r u c t i o n  f o r  t h r e e  
m onths f o l l o w i n g  i n f l u e n z a .  H o a r s e n e s s  d e v e lo p e d  a b o u t  s i x  
weeks l a t e r  and p a t i e n t  b e g a n  t o  l o s e  w e i g h t .  Hose i s  
n a r ro w ,  f a u c e s  r e d ,  u v u l a  l o n g  and t h i c k e n e d ,  s e p tu m  i s  d e ­
f l e c t e d  and t h e r e  a r e  n um erous  p o l y p i  i n  n a r ro w e d  s i d e ,  p u s  
i n  m id d le  m e a tu s  o f  o t h e r  s i d e .  B o th  a n t r a  a r e  r e l a t i v e l y  
d u l l  w i t h  d i m i n i s h e d  o r e s o e n t  i l l u m i n a t i o n ;  one v o c a l  c o r d  
i s  s l i g h t l y  t h i c k e n e d  a t  a n t e r i o r  e n d .
An e x a m i n a t i o n  o f  c h e s t  d i s c l o s e d  r a l e s  a t  b o th  b a s e s ;  
sp u tu m  n e g a t i v e  and X - ra y  showed n o t h i n g  s u g g e s t i n g  t u b e r ­
c u l o s i s  b u t  s t i l l  t h e  p a t i e n t  i s  c o u g h in g  and l o s i n g  w e i g h t .
A subm ucous r e s e c t i o n  o f  s e p tu m  and d o u b le  a n t r o s to m y  
was p e r fo rm e d  w i t h  b e n e f i c i a l  r e s u l t s .  F o u r  w eeks a f t e r  
o p e r a t i o n ,  w e ig h t  was s t e a d y  and co ugh  and h o a r s e n e s s  had  
d i m i n i s h e d .
I  have  a l s o  s e e n  one c a s e  o f  l a r y n g e a l  spasm  a s s o c i a ­
t e d  w i t h  empyema o f  a n t ru m  and s i n c e  a n t r o s to m y  was p e r ­
fo rm e d  t h r e e  m on ths  a g o ,  t h e r e  h a s  b e e n  no f u r t h e r  l a r y n g e a l  
d i s t u r b a n c e .
C a t a r r h a l  d e a f n e s s  a l s o  h a s  b e e n  more f r e q u e n t l y  fo u n d  
w i t h  s i n u s i t i s  s i n c e  t h e  o u t b r e a k  o f  i n f l u e n z a .  One p a t i e n t  
who c o m p la in e d  o f  d e a f n e s s ,  had  a  n a r ro w  a i r  way a t  m id d le  
t u r b i n a t e  and d u l l n e s s  i n  one a n t r u m .  D e a f n e s s  was rem oved 
i n  one w e e k 's  t im e  w i t h  m e n th o l  and s te a m  i n h a l a t i o n s .
The d e a f n e s s  a s s o c i a t e d  w i t h  s i n u s i t i s  i s  c a t a r r h a l  i n  
t y p e  i . e .  o b s t r u c t i v e  and i f  t h e  a s s o c i a t i o n  i s  o b s e rv e d  
b e f o r e  a d h e s iv e  p r o c e s s  h a s  become a d v a n c e d  p r o g n o s i s  i s  g o o d .  
S u c c e s s f u l  E u s t a c h i a n  c a t h e t e r i z a t i o n  i s  t h e  g u id e  t o  p ro g ­
n o s i s  and i f  t h e  h e a r i n g  c a n  be im p ro v ed  by  t h e  u s e  o f  t h e  
c a t h e t e r ,  t h e  s i n u s  i n f e c t i o n  may be d e a l t  w i t h  c o n f i d e n t l y .
I  have  on more t h a n  one o c c a s i o n  known d e a f n e s s  i n  
c h i l d r e n  t o  be due t o  an i n f e c t i o n  o f  a n t ru m  b u t  h e r e  I  t a k e  
t h e  p r e c a u t i o n  o f  h a v in g  m a s to id  X - r a y e d .
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T h is  b r i n g s  one t o  an  i m p o r t a n t  c o n s i d e r a t i o n  i n  s i n u s  
d i s e a s e ,  n a m e ly  t h e  p o s s i b i l i t y  o f  o t i t i s  m e d ia  and c r a n i a l  
c om pli  c a t  ions  as  sy m p to m s.
O t l t i S
S i n u s i t i s  i s  a  f r e q u e n t l y  r e c o g n i s e d  p r e d i s p o s i n g  c a u s e  
o f  a c u t e  p u r u l e n t  o t i t i s  m ed ia  i n  so  f a r  a s  i t  may be t h e  
f o c u s  o f  i n f e c t i n g  o rg a n is m s  w h ic h  r e a c h  th e  a u r a l  s t r u c t u r e  
v i a  t h e  E u s t a c h i a n  c a n a l .
One p a t i e n t  s e e n  by  me gave  a  h i s t o r y  o f  p a i n  b e h in d  
t h e  e a r ,  s l i g h t  d e a f n e s s  and a u r a l  d i s c h a r g e  o f  f o u r  y e a r ' s  
d u r a t i o n .  The X - r a y  showed a  s c l e r o t i c  m a s to id  and b o th  
a n t r a  o p a q u e .  I n  t h i s  c a s e  n a s a l  symptoms w ere  n o t  p r o ­
m in e n t  and  t h e  p a t i e n t  c o m p la in e d  m o s t l y  o f  a u r a l  c o n d i t i o n .
A n o th e r  c a s e  had  i n t e r m i t t e n t  e a r a c h e  f o r  two y e a r s  w i t h o u t  
d i s c h a r g e .  The r i g h t  an tru m  was d u l l ;  t h e r e  was pus i n  
m id d le  m e a tu s  and h y p e r t r o p h y  o f  m id d le  t u r b i n a t e .  P us  was 
f o u n d  by my p r o o f  p u n c t u r e  and was p u r e l y  s t r e p t o c o o c a l  and 
i t  i s  h o ped  t h a t  d r a i n a g e  o f  a n t ru m  w i l l  p r e v e n t  m a s to id  
in v o lv e m e n t  i n  t h i s  c a s e .  S i x  m o n th s  l a t e r  t h i s  p a t i e n t  
showed no sym ptom s.
Y e t a n o t h e r  c a s e  s e e n  by  m y s e l f  h ad  d e a f n e s s  and a u r a l  
d i s c h a r g e  w i t h  p u r u l e n t  n a s a l  d i s c h a r g e  f ro m  pus  i n  b o th  
a n t r a  f o l l o w i n g  i n f l u e n z a  and t o n s i l l i t i s .  I n  t h i s  c a s e  
i t  was d i f f i c u l t  t o  s a y  w i t h  c e r t a i n t y  w h e th e r  n a s a l  o r  
a u r a l  c o n d i t i o n  was p r im a r y  b u t  i t  d o e s  show them  a s s o ­
c i a t e d  a f t e r  a n  I n f e c t i v e  i l l n e s s .
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An i n t e r e s t i n g  p o i n t  r a i s e d  h e r e  i s  th e  p o s s i b i l i t y  
o f  a  s i n u s  i n f e c t i o n  f o l l o w i n g  a n  a u r a l  o n e ,  t h e  pus 
d r a i n i n g  th r o u g h  E u s t a c h i a n  tu b e  i n t o  n a so -p h a ry fc x  and th e n c e  
t o  s i n u s e s .  I  have  n o t  b een  a b l e  t o  d e m o n s t r a t e  t h i s  
o c c u r r e n c e  b u t  t h i n k  i t  i s  n o t  an  i m p o s s i b l e  o n e .
I n t r a  c r a n i a l  c o m p l i c a t i o n s  may f o l l o w  o t i t i s  m ed ia  
due t o  s i n u s i t i s  b u t  f o r  t h e  p u rp o se  o f  t h i s  p a p e r  th e  
c e r e b r a l  s e q u e l a e  o f  o r b i t a l  i n f e c t i o n  a r e  more i m p o r t a n t .  
O cu lc—o r b i t a l  sym ptom s.
Symptoms f ro m  b o th  a c u t e  and c h r o n i c  s i n u s i t i s  a r e  o f  
common o c c u r r e n c e  i n  th e  eye and t h i s  i s  r e a d i l y  u n d e r s to o d  
when i t  i s  rem em bered  t h a t  t h e  o r b i t  i s  i n  r e l a t i o n  t o  a l l  
t h e  s i n u s e s .  A v a r y i n g  p a r t  o f  t h e  o r b i t a l  r o o f  i s  i n  
r e l a t i o n ,  t o  t h e  f r o n t a l  s i n u s  o f  w h ich  i t  fo rm s  t h e  f l o o r .  
The a n t e r i o r  e t h m o i d a l  c e l l s  a r e  i n  r e l a t i o n  t o  i t s  m e d ia l  
w a l l ,  t h e  antruifi t o  th e  f l o o r ,  w h i l e  t h e  p o s t e r i o r  e th m o id a l  
c e l l s  and s p h e n o i d a l  s i n u s  a r e  c l o s e l y  r e l a t e d  t o  t h e  p o s ­
t e r i o r  h a l f  o f  t h e  m e d ia l  w a l l  and t o  t h e  o p t i c  n e r v e .
S u p p u r a t i o n  i n  t h e  a n t e r i o r  g ro u p  o f  c e l l s  may p ro d u c e  
oedema o f  e y e l i d s ,  c o n j u n c t i v i t i s ,  and e p i p h o r a ,  o r b i t a l  
c e l l u l i t i s ,  o r b i t a l  p e r i o s t i t i s ,  o r b i t a l  a b s c e s s  and d a c r y ­
o c y s t i t i s ;  p o s t e r i o r  s u p p u r a t i o n  may be f o l l o w e d  b y  r e t r o ­
b u l b a r  n e u r i t i s ,  o p t i c  a t r o p h y  and p a r a l y s i s  o f  m u sc le  th o u g h  
in v o lv e m e n t  o f  o c u lo m o to r  n e r v e .  I n t r a  o c u l a r  c o n d i t i o n s
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su c h  a s  r e t i n i t i s ,  c h o r o i d i t i s ,  i r i o d o c y c l i t i s  a r e  f u r t h e r  
s e q u e l a e  o f  s i n u s  s u p p u r a t i o n .
I n  an  i n f e c t e d  s i n u s  o f  t h e  a n t e r i o r  g ro u p ,  oedema o f  
e y e l i d s ,  i n c r e a s e d  la c h ry m a t lo n  afid p h o to p h o b ia  a r e  v e r y  
e a r l y  l o c a l  s i g n s ,  f o l l o w e d  by c h e m o s is  o f  c o n j u n c t i v a ,  
p r o p t o s i s  and d i s p l a c e m e n t  o f  e y e b a l l .  An o r b i t a l  a b s c e s s  
may t h e n  f o l l o w  and c a u s e  s l o u g h i n g  o f  o r b i t ,  i f  u n t r e a t e d ,  
d e a t h  s u p e r v e n i n g  by  c a v e r n o u s  s i n u s  th r o m b o s i s  and men­
i n g i t i s .  When t h e  above  symptoms a r e  p r e s e n t  t h e  n a s a l  
s i n u s e s  s h o u ld  be s u s p e c t e d ,  e v e n  i f  t h e i r  d i s e a s e d  con­
d i t i o n  i s  n o t  a t  f i r s t  o b v i o u s .  H ere a  n o t e  on my b e l i e f  
t h a t  i f  t h e  W atson  W i l l i a m s  m ethod o f  d i a g n o s i s  be a d o p te d  
e a r l y  e n o u g h ,  t im e  w i l l  be s a v e d  i n  r e c o g n i s i n g  w hat may 
s p e e d i l y  d e v e lo p  i n t o  a  g r a v e  c r a n i a l  c o n d i t i o n  w i t h  a  h ig h  
m o r t a l i t y  r a t e .
W atso n  W i l l i a m s  ( J o u r n a l  o f  L a ry n g o lo g y  and O to lo g y  V o l .  
47 p .  4 1 2 .  1 932)  g i v e s  a n  i n t e r e s t i n g  a c c o u n t  o f  t h r e e
c a s e s  o f  p a l p e b r a l  oedema o f  a  sp a sm o d ic  n a t u r e ,  acco m p an ied  
by i t c h i n g  and l a c h r y m a t i o n  and o c c u r r i n g  w i t h  s i n u s i t i s .
He s t a t e s  t h a t  t h e  c o n d i t i o n  i s  n o t  an  i n f l a m m a to r y  one 
b u t  r a t h e r  o f  an  a n g i o n e u r o t i c  n a t u r e  c u r e d  b y  a t t e n t i o n  t o  
t h e  i n f e c t e d  s i n u s e s .
I  h av e  s e e n  a c a s e  o f  t h i s  n a t u r e  i n  a  s a i l o r  who com­
p l a i n e d  t h a t  t h e  oedema was m ost n o t i c e a b l e  a f t e r  l e a v i n g  
p o r t  and  t h a t  i t  l a s t e d  f o r  s e v e r a l  d a y s .  I  knew t h a t  t h e
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man had a  l i k i n g  f o r  a l c o h o l  and w i t h o u t  e x a m in in g  him 
c a r e f u l l y  e n o u g h  d i s m i s s e d  him  w i t h  t h i s  d i a g n o s i s *  Howeverf
a t  h i s  n e x t  v i s i t  a b o u t  a  y e a r  l a t e r  he had  w hat he c a l l e d  
a  v i o l e n t  c o l d ,  a c t u a l l y  an  e x a c e r b a t i o n  o f  c h r o n i c  i n f e c ­
t i o n  o f  an  a n t r u m  and t h e  oedem a o f  e y e l i d s  and f a c e  o f  
w h ich  he had  o r i g i n a l l y  c o m p la in e d .  D ra in a g e  c u r e d  th e  
c o n d i t i o n  and he  had  had  no r e c u r r e n c e  s i x  m onths  l a t e r .
Of a l l  t h e  i n t r a  o r b i t a l  d i s t u r b a n c e s  r e t r o  b u l b a r  
n e u r i t i s  i s  one o f  th e  m ost f r e q u e n t  and y e t  t h e  one m ost 
d i f f i c u l t  t o  d i a g n o s e  w i t h o u t  a  t h o ro u g h  k n ow ledge  o f  th e  
a n a t o m i c a l  r e l a t i o n s  e x i s t i n g  b e tw e e n  t h e  s i n u s e s  and o r b i t ,  
and b e f o r e  d i s c u s s i n g  t h e  s u b j e c t  a  n o t e  on t h e  ana tom y 
w i l l  e x p l a i n  t h e  f r e q u e n c y  o f  r e t r o  b u l b a r  n e u r i t i s  i n  
a s s o c i a t i o n  w i t h  s i n u s i t i s  on t h e  s p h e n o id  and p o s t e r i o r  
e t h m o i d a l  c e l l s .
Young ( B r i t i s h  M e d ic a l  J o u r n a l  1 923)  fo u n d  t h a t  t h e  
r e l a t i o n s h i p  b e tw e e n  o p t i c  n e r v e  and s p h e n o i d a l  s i n u s  and 
p o s t e r i o r  e t h m o i d a l  c e l l s  was a  v e r y  c l o s e  one and t h a t  
n o t  i n f r e q u e n t l y  t h e  n e r v e  was fo u n d  a c t u a l l y  t r a v e r s i n g  
t h e  s i n u s .  He a l s o  f o u n d  t h a t  t h e  s e p tu m  was so m e tim e s  so  
d e v i a t e d  a s  t o  b r i n g  one s i n u s  i n t o  r e l a t i o n s h i p  w i t h  b o th  
n e r v e s  t h u s  p r o d u c in g  ab n o rm a l  v i s u a l  phenom ena on b o t h  s i d e s .  
I t  was fo u n d  t o o ,  t h a t  v e n u l e s  p a s s e d  th r o u g h  t h e  s i n u s  c e l l s  
and t h a t  i n f e c t i o n  c o u ld  e a s i l y  r e a c h  t h e  o p t i c  n e r v e  by 
t h a t  r o u t e .
Thus r e t r o  b u l b a r  n e u r i t i s  becomes a  n o t  uncommon
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symptom o f  i n f e c t i o n s  o f  t h e  p o s t e r i o r  g r o u p .  My e x p e r i e n c e  
i s  t h a t  t h e  e a r ,  n o s e  and t h r o a t  d e p a r tm e n t  u s u a l l y  r e c e i v e s  
t h e s e  c a s e s  f ro m  t h e  eye  d e p a r t m e n t ,  w i t h  t h e  s t a t e m e n t  
f ro m  t h e  p a t i e n t s  t h a t  t h e y  had  s u f f e r e d  f o r  some t im e  f ro m  
f r e q u e n t  c o l d s  and  p o s t  n a s a l  d i s c h a r g e  and d e f e c t i v e  s i g h t .  
D im in is h e d  f i e l d  o f  v i s i o n ,  c e n t r a l  sc o to m a  and a m b ly o p ia  
a r e  t h e  d i s t i n g u i s h i n g  p o i n t s  made by t h e  o p h t h a l m o l o g i s t .
The o p t i c  n e r v e  may become a f f e c t e d  by  p r e s s u r e  f ro m  
i n f e c t e d  s i n u s e s  and t h i s  i s  shown t o  be s o ,  by  t h e  f a c t  
t h a t  d r a i n a g e  o f t e n  b r i n g s  an  im m ed ia te  im provem ent i n  
s i g h t .  M ucoce le  may a l s o  be r e s p o n s i b l e  b y  c a u s i n g  p r e s s u r e  
on o p t i c  n e r v e .  P r e s s u r e  a l s o  may be due t o  th ro m b o ­
p h l e b i t i s ,  p e r i o s i t i s  o r  o r b i t a l  c e l l u l i t i s  and i f  t h e  
o p h th a lm ic  a r t e r y  i s  i n v o lv e d  c o m p le te  b l i n d n e s s  m i l l  r e s u l t .
Wood and Dunn ( J o u r n a l  o f  t h e  A m erican  M e d ic a l  A sso ­
c i a t i o n .  A p f i l  1 9 2 3 )  made an  i n v e s t i g a t i o n  of e i g h t y - s i x  
c a s e s  o f  r e t r o  b u l b a r  n e u r i t i s  and fo u n d  t h a t  \ 2 i l %  w ere 
due t o  s i n u s i t i s  and f u r t h e r m o r e  t h a t  many c l e a r e d  up  a f t e r  
t r e a t m e n t .
I n t . r a  c r a n i a l  sym ptom s.
I n f e c t i o n  o f  t h e  a n t ru m  i s  r a r e l y  f o l l o w e d  by i n t r a  
c r a n i a l  symptoms b u t  I  t h i n k  i t  i s  p o s s i b l e  f o r  o s t e o m y e l i t i s  ^  
o f  a n t r a l  w a l l  t o  i n f e c t  o r b i t  and v i a  t h e  c a v e r n o u s  s i n u s  t o  
l e a d  t o  m e n i n g i t i s .
P e r i o s t i t i s  and o s t e o m y e l i t i s  as  a  c o m p l i c a t i o n  o f  
a c u t e  and c h r o n i c  f r o n t a l  s i n u s i t i s  s h o u ld  a lw a y s  be b o rn e
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i n  mind and may be v e r y  e x t e n s i v e  and p ro d u c e  a s u b d u r a l  
a b s c e s s  and m e n i n g i t i s  by i n f e c t i o n  t h r o u g h  H a v e r s i a n  
c a n a l s .  To i l l u s t r a t e  t h e  e x t e n t  o f  damage c a u s e d  by 
o s t e o m y e l i t i s  i t  h a s  o f t e n  b e e n  fo u n d  n e c e s s a r y  t o  remove 
m ost o f  t h e  f r o n t a l  bone b e f o r e  i n f e c t i o n  h a s  b e e n  a r r e s t e d .
The i n f e c t i o n  o f  e t h m o i d i t i s  may p a s s  th r o u g h  t h e  
c r i b r i f o r m  p l a t e  t o  b r i n g  a b o u t  in v o lv e m e n t  of  c a v e rn o u s  
s i n u s  and m e n i n g i t i s .
C a v e rn o u s  s i n u s  th ro m b o s is ,  i s  a  v e r y  i m p o r t a n t ,  and s e r i o u s  
s e q u e l  t o  s i n u s  i n f e c t i o n  and i s  due l a r g e l y  t o  th e  im p e r­
f e c t i o n s  o f  t h e  s i n u s  w a l l ,  a l t h o u g h  i n  some c a s e s  t h e  i n ­
f e c t i o n  i s  c a r r i e d  by t h e  s m a l l  v e i n s  and l y m p h a t i c s .
The s l o w l y  f o r m in g  th ro m b u s  q u i c k l y  becomes i n f e c t e d
K
and b r e a k i n g  down may p ro d u c e  m e t a s t a s i c  a b s c e s s e s  i n  t h e  
b r a i n .
A r a p i d  p u l s e ,  p r o f u s e  p e r s p i r a t i o n  and i n t e r m i t t e n t  py­
r e x i a ,  p a i n  f o l l o w e d  by  s t u p o r ,  com bined  w i th  oedema o f  
e y e l i d s  and  lo w e r  p a r t  o f  f o r e h e a d  and e x o p h th a lm o s  a r e  th e  
symptoms on  w h ich  a  d i a g n o s i s  i s  f o u n d e d .
S u p p u r a t i o n  o f  f r o n t a l  s i n u s  may s p r e a d  th r o u g h  th e  
f l o o r  t o  p ro d u c e  o r b i t a l  c e l l u l i t i s  and th r o u g h  t h e  p o s t e r i o r  
w a l l  t o  be f o l l o w e d  by  s u b d u r a l  a b s c e s s  i n  t h e  f r o n t a l  l o b e  
and a s  t h i s  i s  a  s i l e n t  a r e a  o f  t h e  b r a i n  i . e .  f o c a l  symp­
tom s a r e  n o t  m a n i f e s t ,  d i a g n o s i s  i s  d i f f i c u l t .  When t h e  
a n t e r i o r  w a l l  o f  f r o n t a l  s i n u s  i s  a f f e c t e d  a  l a r g e  s w e l l i n g  
a p p e a r s  and a b s c e s s  f o r m a t i o n  becomes o b v i o u s .
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S i r  S t .  C l a i r  Thompson ( B r i t i s h  M e d ic a l  J o u r n a l .  1906) 
r e c o r d s  two i n t e r e s t i n g  c a s e s ,  t h e  f i r s t  o f  w h ich  d i e d  o f  
m e n i n g i t i s  f o l l o w i n g  s p h e n o id a l  s u p p u r a t i o n .
The p a t i e n t  h ad  an  a lm o s t  l i f e  l o n g  n a s a l  d i s c h a r g e  
and had  c o m p la in e d  o f  f r o n t a l  h e a d a c h e  o f  d e f i n i t e  p e r i o d ­
i c i t y .  A f t e r  an  a t t a c k  o f  i n f l u e n z a  t h e  p a i n  became 
l o c a l i s e d  i n  o c c i p i t a l  r e g i o n  and  he  became m orose and i r r i t ­
a b l e  and lo o k e d  i l l .  P o s t  m ortem  f i n d i n g s  w ere s p h e n o id a l  
s i n u s  f u l l  o f  pus  w h ich  h ad  oozed  o u t  o v e r  m eningea*  A l­
th o u g h  m e n i n g i t i s  was d ia g n o s e d  t h e  s u r g e o n  d id  n o t  a t t e m p t  
d r a i n a g e  o f  s i n u s ,  a  p r o c e e d u r e  w h ich  I  t h i n k  m ig h t  have  
l e d  t o  a  h a p p i e r  e n d i n g .
The s e c o n d  c a s e  r e p o r t e d  was one o f  c a v e r n o u s  s i n u s  
t h r o m b o s i s  f o l l o w i n g  s p h e n o i d a l  s i n u s i t i s  i n  a  g i r l  o f  
s i x t e e n  y e a r s  sh o w in g  t h a t  t h e  s i n u s  may be i n f e c t e d  b e ­
f o r e  i t  r e a c h e s  i t s  f u l l  d e v e lo p m e n t  b e tw e e n  tw e n ty  and 
t w e n t y - t h r e e / y e a r s . No c o m p la in t  o f  p a i n  o r  d i s c h a r g e  had 
b e e n  made b y  t h e  p a t i e n t  and  when s e e n  oedema o f  e y e l i d s ,  
and  p ro p to e is  was a s s o c i a t e d  w i t h  a  s m a l l  amount o f  pus i n  
t h e  o l f a c t o r y  c l e f t .
T h i s  was i n  my o p i n i o n  a  c a s e  o f  l a t e n t  i n f e c t i o n  o f  
s p h e n o i d a l  s i n u s ,  i l l u s t r a t i n g  t h e  p o i n t  t h a t  t h e  s e v e r i t y  
o f  s e q u e l a e  a r e  n o t  t o  be ju d g e d  by  th e  p a u c i t y  o f  n a s a l  
sym ptom s. W atson  W i l l i a m s  f u r t h e r  i l l u s t r a t e s  t h e  f o l l y
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o f  b e in g  m i s l e d  by n a s a l  symptoms by r e c o r d i n g  f o u r  c a s e s  o f  
k e r a t i t i s  w h ic h  he c u r e d  by l a v a g e  i n  t h r e e  o f  w h ich  n a s a l  
symptoms w ere a b s e n t  and e v e n  X—r a y  was n e g a t i v e .
Some w r i t e r s  s a y  t h a t  i t  i s  t h e  h i d d e n  i n f e c t i o n  t h a t  
i s  t h e  more d a n g e ro u s  and  t h a t  t h e  non  p u r u l e n t  d i s c h a r g e  i d  
more l i k e l y  t o  be a s s o c i a t e d  w i t h  s y s t e m i c  i n f e c t i o n .
T h i s  l e a d s  me t o  t h e  d i s c u s s i o n  o f  a  h i t h e r t o  h o t l y  
d e b a t e d  q u e s t i o n .  Can s i n u s i t i s  be t h e  e s s e n t i a l  c a u s e  
o f  s y s t e m i c  d i s e a s e ?
I t  h a s  f r e q u e n t l y  b e e n  d e m o n s t r a t e d  t h a t  t e e t h ,  t o n s i l s ,  
a p p e n d ix ,  p r o s t a t e  and a l i m e n t a r y  c a n a l  a r e  r e s p o n s i b l e  f o r  
many e v i l s  and why s h o u ld  t h e  s i n u s e s  w h ic h  c a n  so  e a s i l y  
become c l o s e d  s a c s  be r e l i e v e d  o f  t h e  g ra v e  r e s p o n s i b i l i t y  o f  
o f  c a u s i n g  t h e  i n s i d i o u s  r i s e  o f  f o c a l  i n f e c t i o n .  I  b e ­
l i e v e  t h a t  t h e  f i e l d  o f  r e s e a r c h  h e r e  w i l l  p ro v e  t o  be f e r ­
t i l e  and  t h a t  t h e  s p a d e  w o rk  n e c e s s a r y ,  w i l l  be r e p a i d  by 
i h i i t i o n .
I t  h a s  b e e n  e s t a b l i s h e d  t h a t  c h r o n i c  s i n u s i t i s  i s  n o t  
i n f r e q u e n t l y  a s s o c i a t e d  w i t h  r h e u m a to id  a r t h r i t i s ,  lu m b a g o , 
f i b r o s i t i s ,  s c i a t i c a  and  n e u r i t i s  and I  b e l i e v e  t h a t  i f  t h e  
s e a r c h  f o r  a  f o c u s  i s  n o t  abandoned  u n t i l  t h e  s i n u s e s  a r e  
ex a m in e d  b a c t e r l o l o g i c a l l y  t h e  l a r y n g o l o g i s t  c a n  w id e n  h i s  
s p h e r e  o f  u s e f u l n e s s .
I  h av e  n o t  s e e n  a  c a s e  o f  m a l ig n a n t  e n d o c a r d i t i s  a s s o ­
c i a t e d  w i t h  s i n u s i t i s  b u t  I  h av e  c e r t a i n l y  b e e n  im p re s s e d  
by  t h e  s e v e r e  d e g r e e  o f  a n a e m ia  w h ic h  i s  so  o f t e n  p r e s e n t .
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Of tw e lv e  c a s e s  o f  r h e u m a to id  a r t h r i t i s  ex am in ed  by me 
tw o w ere  fo u n d  i n  w h ic h  s i n u s i t i s  was a s s o c i a t e d .
One c a s e  a t  p r e s e n t  i n  B r i s t o l  G e n e r a l  H o s p i t a l  f o r  
t r e a t m e n t  h a s  a  p e c u l i a r  c o m b in a t io n  o f  m a l i g n a n t  c e r v i x  
u t e r i ,  r h e u m a to id  a r t h r i t i s  and  b r o n c h i t i s  a s s o c i a t e d  w i t h  
empyema o f  a n t r u m .  Two y e a r s  ago th e  woman was s e e n  by a  
g y n a e c o l o g i s t  o f  r e p u t e  and g i v e n  a  v e r y  s h o r t  p r o g n o s i s  a f t e r  
a p p l i c a t i o n  o f  r a d iu m  t o  c e r v i x .  H aem orrhage  was f r e e  f o r  
a b o u t  tw e lv e  m on ths  and s to p p e d  s h o r t l y  a f t e r  p a i n  and 
s w e l l i n g  d e v e lo p e d  i n  l e f t  k n e e .  F e e l i n g  t h a t  m a l ig n a n t  
d i s e a s e  had  somehow become q u i e s c e n t  I  s e a r c h e d  f o r  a  f o c u s  
f o r  a r t h r i t i s  and f o u n d  r i g h t  n o s t r i l  f u l l  o f  t h i c k  s t i c k y  
g r e e n  pus  e m a n a t in g  f ro m  r i g h t  a n t r u m .  She h a s  had  n a s a l  
d i s c h a r g e  f o r  y e a r s  and I  am h o p e f u l  t h a t  d r a i n a g e  w i l l  
im prove  h e r  a r t h r i t i s  and g e n e r a l  d i s c o m f o r t .
A n tro s to m y  was p e r fo rm e d  and b r o n c h i t i s  im proved  a lm o s t  
im m e d ia t e ly .  A r t h r i t i s  d i d  n o t  im prove and t h i s  f a i l u r e  
was t h o u g h t  t o  be due t o  a b s o r p t i o n  f ro m  m a l i g n a n t  u t e r u s .
A n o th e r  c a s e ,  a  woman o f  s i x t y - t h r e e  h a s  rh e u m a to id  
p o l y a r t h r i t i s  w i t h  d e f o r m i t y  o f  k n e e  and e lb o w  j o i n t s  and 
m arked  u l n s r  d e v i a t i o n  o f  f i n g e r s .  G h ro n ic  b r o n c h i t i s  and 
d y s p e p s i a  a r e  a l s o  f e a t u r e s  b u t  t h e  p a t i e n t  u n f o r t u n a t e l y  
r e f u s e s  o p e r a t i v e  m e a s u re s  f o r  t h e  r e l i e f  o f  e t h m o i d i t i s  w h ich  
i s  a l s o  p r e s e n t .
A n o th e r  c a s e ,  a  man i l l u s t r a t e d  t h e  n e c e s s i t y  o f  mak­
in g  a  c o m p le te  e x a m i n a t i o n  w i t h o u t  a l l o w i n g  a  p r e l i m i n a r y
- 52-
i n v e s t i g a t i o n  t o  s u f f i c e .  The man age f o r t y - s i x ,  had  
p o s t e r i o r  n a s a l  d i s c h a r g e ,  o f  s e v e r a l  y e a r s  d u r a t i o n  
a c c o m p a n ie d  f o r  a b o u t  s i x  m onths  b y  m o rn in g  v o m i t i n g .
G r a d u a l l y  t h e  o n s e t  o f p a i n  and s w e l l i n g  was n o t i c e d  i n  
f i n g e r s vand a n k l e s  and  v o m i t in g  c e a s e d .  The t e e t h  mere  
s o u n d  b u t  t o n s i l s  w ere  h y p e r t r o p h i e d  and u n h e a l t h y .  R ig h t  
n o s t r i l  was c l e a r  b u t  l e f t  showed s m a l l  d r y  c r u s t s .  L e f t  
a n t ru m  was s l i g h t l y  d u l l  and 1 c o n s i d e r e d  I  had fo u n d  a  
f o c u s  h e r e ,  b u t  t h i s  was n o t  c o n f i rm e d  by X - r a y .
I t  was f e l t  t h a t  t h i s  m a n 's  symptoms w ere  due t o  a  
n a s a l  i n f e c t i o n  and n o t w i t h s t a n d i n g  t h e  i n d e f i n i t e  n a s a l  
s i g n s  b o th  a n t r a  w ere  e x p l o r e d  and w ashed  o u t .  The o s t i a  
o f  b o t h  s p h e n o i d a l  s i n u s e s  w ere  e n l a r g e d  and i t  was fo u n d  
t h a t  one s p h e n o i d a l  c o n t a i n e d  a  s m a l l  am ount o f  p u s .  A 
subm ucous r e s e c t i o n  o o m p le te d  t h e  t r e a t m e n t .  T h re e  m onths  
l a t e r  when he r e t u r n e d  f o r  t o n s i l l e c t o m y  th e  man d e c l a r e d  him ­
s e l f  t o  be much b e t t e r .  A r t h r i t i s  had  gone and v o m i t in g  
had  n o t  r e t u r n e d .
I n  g e n e r a l  p r a c t i c e  i t  i s  a  common p l a c e  o c c u r r e n c e  t o  
m eet c a s e s  sho w in g  a  f r e q u e n c y  o f  c o l& ,  f o l l o w e d  by 
b r o n c h i t i s  and lum bago Or f i b r o s i t i s  o f  s h o u ld e r  and arms 
and i n  a  c a s e  r e c e n t l y  e x a m in e d ,  b e c a u s e  o f  r e c u r r i n g  
b r o n c h i a l  a t t a c k s  a s s o c i a t e d  w i t h  lum bago , h y p e r t r o p h y  o f  
i n f e r i o r  t u r b i n a t e  was fo u n d  i n  c o n j u n c t i o n  w i t h  d e f l e c t e d  
s e p tu m  and i n f e c t e d  a n t r u m .  Im provem ent a t  o nce  f o l l o w e d ,
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l a v a g e  o f  a n t ru m  and a n o t h e r  c a s e  w i t h  b r o n c h i t i s  a s s o c i a t e d  
w i t h  n a s a l  p o l y p i  and e t h m o i d i t i s  a l s o  showed im provem ent 
a f t e r  s c a r i n g  o f  p o l y p i .
One c a s e  o f  a s th m a  a s s o c i a t e d  w i t h  i n f e c t i o n  i n  b o th  
a n t r a ,  d e f l e c t e d  se p tu m  and c a r i o u s  t e e t h  was n o t  c u r e d  by 
d e n t a l  e x t r a c t i o n s ,  subm ucous r e s e c t i o n ,  and C a ld w e l l -L u o  
o p e r a t i o n ,  b u t  t h e  i n t e r v a l s  b e tw e e n  b r o n c h i t i s  a t t a c k s  
h av e  b e e n  l e n g t h e n e d  and a s t h m a t i c  paroxysm s have  n o t  
b e e n  so  d i s t r e s s i n g .
A l l  t h e s e  c o n d i t i o n s ,  r h e u m a to id  a r t h r i t i s ,  lum bago , 
b r o n c h i t i s  and a s th m a  a r e  t o o  o f t e n  r e g a r d e d  a s  e n t i t i e s  and 
n o t  as  symptoms o f  w hat i s  v e r y  o f t e n  f o c a l  i n f e c t i o n .  From  
th e  l i t e r a t u r e  o f  r e c o r d e d  c a s e s  and  my own i n v e s t i g a t i o n s  
t h e r e  i s  en ough  j u s t i f i c a t i o n  f o r  e n th u s i a s m ,  b e a r i n g  i n  
m ind o f  c o u r s e  t h a t  t h e r e  a r e  o t h e r  f o c i  t h a n  t h e  n a s a l  
s i n u s e s ,  t o  be t  ho l ig h t  o f ,  and f u r t h e r m o r e  t h a t  i t  i s  th e  
p a i n s t a k i n g  s e a r c h  o f  e a c h  i n d i v i d u a l  s i n u s  t h a t  w i l l  p ro d u c e  
t h e  b r i l l i a n t  and  u n e x p e c te d  r e s u l t s .
So g r e a t  a  p r o t a g o n i s t  o f  p r e v e n t a t i v e  m e d ic in e  a s  
S i r  W. W ilc o x  ( P r a c t i t i o n e r .  1 9 2 6 )  i s  c o n v in c e d  t h a t  s i n u s ­
i t i s  i a  a s  g r e a t  a  f a c t o r  i n  p r o d u c in g  to x a e m ic  c o n d i t i o n s  
a s  d e n t a l  s e p s i s .  He s t a t e s  t h a t  w here  f o c a l  i n f e c t i o n  i s  
s u s p e c t e d  and no f o c u s  h a s  b e e n  fo u n d  th e  n a s a l  s i n u s e s  
s h o u ld  r e c e i v e  v e r y  c a r e f u l  a t t e n t i o n  and he a l s o  w a rn s  
u s  t h a t  e v e n  w i t h  a n o t h e r  f o c u s  s i n u s i t i s  may be c o - e x i s t e n t .
H is  v iew  o f  t h e  b a c t e r i o l o g y  i s  t h a t  t h e  l a t e n t  ty p e  
i s  due t o  s t r e p t o c o c c i  o f  t h e  v i r i d a n s  g ro u p  p r o d u c in g
- 5 4 -
b a n e f u l  t o x i c  e f f e c t s  w i t h  l i t t l e  o r  no l o c a l  in f l a m m a to r y  
r e a c t i o n .
One c a s e  o f  h i s  was s u s p e c t e d  o f  p a r a t y p h o i d  and was 
fo u n d  t o  h ave  an  i n f e c t e d  a n t ru m  o f  d e n t a l  o r i g i n .  I n  my 
o p i n i o n  I t  w ou ld  be s e ld o m  t h a t  a  d e n t a l  o rg a n is m  w ould 
p ro d u c e  o t h e r  t h a n  w e l l  m arked  symptoms o f  i n f e c t i o n  b u t  
i n  t h i s  c a s e  l o c a l  symptoms w ere  e n t i r e l y  a b s e n t .  A n o th e r  
c a s e  o f  h i s  sh o w in g  i n t e r m i t t e n t  p y r e x i a  and t h o u g h t  t o  be 
t u b e r c u l a r  was a l s o  due t o  s i n u s i t i s .
C o l i t i s ,  p e r n i c i o u s  a n a e m ia ,  a d e n i t i s ,  d i a b e t e s  and 
t o x i c  n e u r i t i s  w ere among t h e  c o n d i t i o n s  w h ich  he fo u n d  
a s s o c i a t e d  w i t h  s i n u s i t i s .
C h ro n ic  s i n u s i t i s  i s  o f t e n  m arked  b y  c h a n g e s  i n  t h e  
p a t i e n t * s  m e n t a l  c h a r a c t e r  and m e n ta l  a p a t h y  and s l u g g i s h n e s s  
may d e v e l o p  i n  a  p a t i e n t  once  c a p a b l e  o f  c l e a r  t h i n k i n g .
I t  i s  c l a im e d  t h a t  i n s a n i t y  and s i n u s  s u p p u r a t i o n  o f t e n  
c o - e x i s t  and P ic k w o r th  ( J o u r n a l  o f  L a ry n g o lo g y  and O to lo g y  
1 9 3 2 )  s a y s  t h a t  t h i s  r e l a t i o n s h i p  i s  due t o  a l t e r e d  c e r e ­
b r a l  c i r c u l a t i o n  b r o u g h t  a b o u t  b y  t h e  a c t i o n  o f  t o x i n s  on 
i n t e r n a l  c a r o t i d  a r t e r y .  He s a t i s f a c t o r i l y  shows t h a t  
s e c o n d a r y  e f f e c t s  o f  sp h e a a o id a l  s i n u s i t i s  c a n  o c c u r  b y : -
1 .  D i f f u s i o n  o f  t o x i n s .
2 .  C e n t r i f u g a l  s p r e a d  o f  o r g a n i s m s  f ro m  f o c u s  and
3 .  A c t io n  on  s y m p a t h e t i c  s y s te m  f i n a l l y  a l t e r i n g  t £ e  
c a l i b r e  o f  t h e  s m a l l  v e s s e l s  o f  b r a i n .
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He says that mental d eter io ra tio n  r e su lts  from the 
prolonged action  in  any of the above ways and i t  would 
seem that chronic s in u s i t i s  e s p e c ia lly  in  the sphenoid 
i s  d ir e c t ly  resp on sib le  for some cases of in sa n ity *
Jam es  H a rp e r  ( J o u r n a l  o f  L a r y n g o lo g y  and O to lo g y  1932) 
d e s c r i b e s  t h e  c o n d i t i o n  o f  l a t e n c y  as  i t  a p p e a r s  i n  t h e  
a n t ru m  and c a l l s  i t  h i d d e n  i n f e c t i o n .  He s t a t e s  t h a t  an  e x ­
a m i n a t i o n  o f  t h e  n o s e  may n o t  r e v e a l  much beyond  s t r i n g y  
mucus s t r e t c h i n g  f ro m  sep tu m  t o  l a t e r a l  w a l l  a  p o i n t  w h ic h ,  
he s a y s ,  i s  o f  d i a g n o s t i c  s i g n i f i c a n c e ,  and  p e r h a p s  some 
mucus i n  n a s o  p h a r y n x .  A l l  h i s  c a s e s  had w e l l  m arked t o x i c  
e f f e c t s ;  d y s p e p s i a ,  r h e u m a to id  a r t h r i t i s ,  b r o n c h i t i s  and
a s th m a  e t c .  and a l t h o u g h  pus was se ld o m  fo u n d  i n  a n t r a ,  a l l
-?
<
c o n t a i n e d  b a c t e r i a *
The whole appeal in  the a r t ic le  i s  for  w ell balanced 
d iagn osis  by a con sid eration  of a l l  the sign s and symptoms 
and with th is I am in  complete agreement*
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DIAGNOSIS.
When i t  i s  rem em bered  t h a t  n a s a l  s i n u s i t i s  b e s i d e s  
b e i n g  a  l o c a l i s e d  i n f e c t i o n  c a u s i n g  p a i n  and d i s c o m f o r t  t o  
t h e  p a t i e n t ,  may be a  f o c u s  o f  i n f e c t i o n  e l s e w h e r e ,  th e  
im p o r ta n c e  o f  an  a c c u r a t e ,  d e t a i l e d  d i a g n o s i s  i s  o b v io u s .
I n  my o p i n i o n  i t  i s  n o t  enough  t o  s t o p  a t  a  g e n e r a l  d i a g ­
n o s i s  o f  s i n u s i t i s ,  b u t  t h a t  c a r e  s h o u ld  be t a k e n  t o  a s ­
c e r t a i n  i f  more t h a n  one s i n u s  i s  a f f e c t e d  and t o  t a k e  
m eans t o  d e c id e  w h ich  s i n u s  i s  i n f e c t e d .  B u t t h a t  i s  n o t
a n  e a s y  p o s i t i o n  t o  a r r i v e  a t ,  and n o t  i n f r e q u e n t l y  a co n ­
s i d e r a b l e  p e r i o d  o f  t i m e ,  i n  w h ic h  many e x a m i n a t i o n s  a r e  
made i s  n e c e s s a r y  b e f o r e  d i a g n o s i s  c a n  be c r i s p  and c l e a r .  
P ro fo u n d  ju d g e m e n t  i s  a l s o  n e c e s s a r y  t o  cope w i t h  t h e  v a r i o u s  
co m p lex  symptoms t h a t  may be e n c o u n t e r e d  and t h i s  i s  b r o u g h t  
home t o  one when one c o n t e m p l a t e s  th e  a n o m a l ie s  t h a t  may 
a r i s e  w i th  r e g a r d  t o  p a i n ,  X^-ray f i n d i n g s  and t h e  r e s u l t s  
o f  t r a n s i l l u m i n a t i o n .
I n  my m ethod  o f  a r r i v i n g  a t  a  d i a g n o s i s  I  t a k e  i n t o  
a c c o u n t : -
1 .  H i s t o r y .
2* R e s u l t s  o f  i n s p e c t i o n .
3 .  T r a n s i l l u m i n a t i o n .
4 .  X - r a y  f  in d  ln g s  •
5 .  B n d o sco p y
6 .  The r e s u l t s  o f  p r o o f  p u n c t u r e  and i t  c a n  o n l y  be by  
c o m b in in g  t h e  v a r i o u s  r e s u l t s  i n  e a c h  c a s e  t h a t  I  c a n  s a t i s f y  
m y s e l f  o f  t h e  p r e s e n c e  o r  a b s e n c e  o f  n a s a l  s i n u s i t i s .
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1 .  A h i s t o r y  o f  n a s a l  d i s c h a r g e ,  w i t h  n a s a l  o b s t r u c t i o n  
p r o b a b l y  f o l l o w i n g  a  c o ld  o r  i n f l u e n z a ,  and p e r i o d i c  h e a d ­
ache  i s  t o  my mind p r e s u m p t iv e  e v id e n c e  and I  p ro c e e d  t o  
t h e  n e x t  s t a g e ,
2 .  By i n s p e c t i o n  o r  r h i n o s c o p y ,  a n t e r i o r  and  p o s t e r i o r
I  e n d e a v o u r  t o  f i n d  a  c a u s e  f o r  t h e  d i s c h a r g e .  I s  i t  due 
t o  h y p e r t r o p h i e d  t u r b i n a t e s ,  d e f l e c t e d  s e p tu m ,  a t r o p h i c  
r h i n i t i s ,  f o r e i g n  b o d y ,  m a l ig n a n c y  o r  p o l y p i ?  B e a r in g  i n  
mind t h a t  t h e  d e t e c t i o n  o f  a n y  o f  t h e s e  c o n d i t i o n s  does  
n o t  e l i m i n a t e  t h e  p o s s i b i l i t y  o f  s i n u s i t i s  c o - e x i s t i n g .
The f i r s t  t h i n g  t h a t  u s u a l l y  s t r i k e s  one i n  a c u t e  
s i n u s i t i s  i s  p u s ,a n d  i f  t h i s ,  i s  s e e n  b y  a n t e r i o r  r h i n o s ­
c o p y  i t  may be o b s e r v e d  i n  t h e  m id d le  m e a tu s  i n d i c a t i n g  
i n f e c t i o n  o f  a n t e r i o r  g ro u p  o f  s i n u s e s  o r  i n  t h e  o l f a c t o r y  
o l e f t  i n d i c a t i n g  d i s e a s e  o f  p o s t e r i o r  g r o u p .
I f  t h e  i n f e c t i o n  i s  i n  t h e  a n t e r i o r  g ro u p  i . e .  a n t r u m ,  
f r o n t a l ,  o r  a n t e r i o r  e t h m o i d a l  c e l l s ,  one u s u a l l y  f i n d s  
a s s o c i a t e d  w i t h  t h e  p u s ,  h y p e r t r o p h i e s  o f  a n t e r i o r  end  o f  
m id d le  t u r b i n a t e  and a n t e r i o r  end  o f  I n f e r i o r  t u r b i n a t e .
B u t n o t  a lw a y s  d o e s  t h e  d i s c h a r g e  f ro m  a n t e r i o r  s i n u s i t i s  
f i n d  i t s  way i n t o  t h e  a n t e r i o r  n a r e s ,  f o r  i t  may p r o c e e d  
b a c k w a rd s  and  be fo u n d  by p o s t e r i o r  r h in o s c o p y  on t h e  p o s ­
t e r i o r  e n d  o f  i n f e r i o r  t u r b i n a t e  w h ic h  may be m a rk e d ly  e n ­
l a r g e d .
A d i a g n o s t i c  f e a t u r e  o f t e n  n o t i c e d  i s  a s p l i t t i n g  
u f  t h e  a n t e r i o r  end  o f  m id d le  t u r b i n a t e  by  a  t h i n  s t r e a k
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o f  p u s .  T h i s  i s  a c c o u n te d  f o r  by  s w e l l i n g  o f  h i a t u s  
s e m i l u n a r i s  p r e s s i n g  on t h e  m id d le  t u r b i n a t e  w h ich  i s  
f o r c e d  in w a rd s  to w a r d s  t h e  sep tu m  and i s  t o  be r e g a r d e d  a s  
a c e r t a i n  i n d i c a t i o n  o f  pus  i n  one o r  more s i n u s e s  o f  t h e  
a n t e r i o r  g r o u p .
H av in g  d e c id e d  by a n t e r i o r  r h i n o s c o p y  t h a t  t h e  i n f e c t i o n  
l i e s  i n  one o f  t h e  a n t e r i o r  g ro u p  i t  i s  my p r a c t i c e  t o  
make a  d i f f e r e n t i a l  d i a g n o s i s  o r  r a t h e r  t o  f i n d  p r e s u m p t iv e  
e v i d e n c e  by  a  p r o c e s s  o f  e l i m i n a t i o n  o f  i n f e c t i o n  i n  any  one 
p a r t i c u l a r  s i n u s .
Anlrjaa.
The d i s c h a r g e  i s  n o t  a lw ay s  p r e s e n t  on e x a m i n a t i o n  b u t  
i s  m ost f r e q u e n t l y  s e e n  i n  t h e  m o rn in g  £ o u r s  when i t  may be 
f o e t i d  a  p o i n t  o f t e n  a c t u a l l y  n o t i c e d  by  p a t i e n t .  I t  h a s  
a l r e a d y  b een  m e n t io n e d  t h a t  when f o e t o r  i s  n o t i c e d  b y  p a t i e n t  
and n o t  by f r i e n d s ,  s i n u s i t i s  and n o t  o z a e n a  i s  t h e  p r o b a b le  
c a u s e .  The p o s t u r a l  t e s t  w h ich  owes i t s  p r a c t i c a b i l i t y  t o  
t h e  f a c t  t h a t  t h e  o s t i u m  i s  s i t u a t e d  h i g h  up i n  a n t ru m  w a l l  
s h o u ld  now be m ad e . The g i d d l e  t u r b i n a t e  i f  m a r k e d ly  
h y p e r t r o p h i e d  may be to u c h e d  w i t h  a  swab o f  c o e a in e  and 
a d r e n a l i n  and  p u s  w ip ed  away f ro m  t h e  m id d le  m e a tu s .  The 
h e a d  i s  now b e n t  f o r w a r d s  and w e l l  to w a rd s  t h e  o t h e r  s h o u l d e r  
t o  a l l o w  t h e  pus t o  d r a i n  and p r e s e n t  i t s e l f  a g a i n  i n  t h e  
m id d le  m e a t u s .  T h i s  m anoeuvre  may be u n c o n s c i o u s l y  p e r ­
fo rm e d  b y  t h e  p a t i e n t  when r e s t i n g  i n  bed and e x p l a i n s  why 
pus  i s  f o u n d  i n  nosfc i n  t h e  m o rn in g  i f  t h e  u p p e rm o s t  a n t ru m  
i s  t h e  one a f f e c t e d .
- 5 9 -
The a b s e n c e  o f  pus  d o e s  n o t  e x c lu d e  th e  a n tru m  w h ic h  
ttay  be t h e  s e a t  o f  c l o s e d  s i n u s i t i s  w i t h  o c c lu d e d  o s t i u m ,  
and c h a r a c t e r i s e d  by  m arked  p a i n  due t o  t e n s i o n .  A gain  a s  
H a rp e r  s a y s ,  t h e  a n t ru m  may be i n f e c t e d  w i t h o u t  th r o w in g  o f f  . /  
pus  and s o  i t  i s  s e e n  t h a t  t h e  p r e s e n c e  o f  p u r u l e n t  d i s c h a r g e  
i n  m id d le  m e a tu s  i s  n o t  a  " s in e  q u a  non" o f  a n tru m  i n f e c t i o n .
I t  h a s  b e e n  m e n t io n e d  b e f o r e  t h a t  t h e  a n t ru m  may a c t  
a s  a  r e s e r v o i r  f o r  i n f e c t i o n  o f  f r o n t a l  s i n u s  b u t  I  do n o t  
t h i n k  i t  i s  n e c e s s a r y  t o  t a k e  s t e p s  t o  p ro v e  t h i s  p o i n t  
b e c a u s e  I  am o f  th e  o p i n i o n  t h a t  i f  an  a n t ru m  c o n t a i n s  
pus i t  s h o u ld  be t r e a t e d  a s  an  i n f e c t e d  c a v i t y  no m a t t e r  
how i t  came t o  c o n t a i n  t h e  p u s .  I t  s h o u ld  b e  g iv e n  d r a i n a g e  
b e c a u s e  t h e  f a c t  r e m a in s  t h a t  i f  an  a n t ru m  c o n t a i n s  pus i t  
c a n n o t  c o m p l e t e l y  d r a i n  i t s e l f  and t h a t  t h e  r e s i d u e  may 
i n  t im e  become a  menace t o  t h e  h e a l t h  o f  t h e  p a t i e n t .
E m r t a J L *
A t t e n t i o n  i s  u s u a l l y  a t t r a c t e d  t o  t h e  f r o n t a l  s i n u s  
b y  p a i n  o v e r  t h e  c o r r e s p o n d i n g  e y e  acco m p an ied  by  t e n d e r n e s s  
on upw ard  p r e s s u r e  a t  i n n e r  c a n t h u s .  The a p p e a r a n c e  o f  
n o se  by a n t e r i o r  r h i t i o s c o p y  i s  u s u a l l y  v e r y  c h a r a c t e r i s t i c ,  
and  one v e r y  o f t e n  f i n d s  a lm o s t  c o m p le te  n a s a l  o b s t r u c t i o n ,  
c a u s e d  b y  a  h ig h  d e f l e c t i o n  o f  se p tu m  a cco m p an ied  b y  h y p e r ­
t r o p h y  o f  m id d le  t u r b i n a t e  and  p e r h a p s  p o ly p o id  d e g e n e r a t i o n  
o f  i t s  a n t e r i o r  e n d .  I f  t h e  a n t ru m  h a s  b e e n  e x c lu d e d  and 
pus  s t i l l  a p p e a r s  h ig h  up i n  t h e  m id d le  m e a tu s  a f t e r  h a v in g  
b e e n  w ip ed  away w i t h  p a t i e n t  i n  t h e  u p r i g h t  p o s i t i o n ,  t h e  
f r o n t a l  i s  s t r o n g l y  s u s p e c t e d .  The d i a g n o s e s  o f  f r o n t a l
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s in u s i t i s  w i l l  be advanced by reso rtin g  to  ca th e ter iza tio n  when 
a fter  a few cubic centim etres of s te r i le  boracic so lu t io n  
have been in s t i l l e d  in to  the s in u s , pus w il l  exude from os­
tium . (A note on ca th e ter iza tio n  w il l  be made under tr e a t ­
m ent). I t  i s  observed that pus when present is  nearly  
always discovered by an terior rhinoscopy.
Anterior Ethmoidal C e l l s .
An acute eth m oid itis  may be regarded as synonymous with a 
severe cold  in  the head and cannot d e f in i t e ly  be recognised  
in  ear ly  stage  by an terior rhinoscopy on aficount of the acute 
hyperaemia and sw e llin g  of the parts and i t  i s  only recog­
n isa b le  in  the chronic s t a t e .
Although polypi do not always a r ise  from the anterior eth ­
moidal c e l l s  I take i t  as presumptive evidence suggesting e th ­
m o id itis  when I fin d  polypi a ssoc ia ted  with pus in  the middle 
meatus.
When polypi are present i t  i s  d i f f i c u l t  and o ften  im possible 
to  obtain  a view of the middle meatus therefore i t  i s  advisable  
to  remove them by snaring and then to  examine middle meatus 
with the help  of a K illia n  nasa l speculum which is  in serted  in to
middle meatus* probing gen tly  in  an terior ethmoidal region w il l
■?
o ften  d iscload  presence of diseased bone•
Pus, i f  seen in  o lfa c to r y  sulcus may be taken to  orig ­
inate from the p osterior  ethmoidal or sphenoidal e ith e r  separate­
ly  or together and as the p o ster io r  group may be a ffec ted  with  
the su iterior, th is  s ig n  should always be looked f o r .  I have 
never seen the o s t ia  of post ethmoidal or sphenoidal by
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a n t  © ri  o r  r h i n o s c o p y ,  t h e r e f o r e  1 am u n a b le  t o  s a y  a t  t h i s  
s t a g e  when t h e  pus  i s  d e f i n i t e l y  e x u d in g  f ro m  e i t h e r  o f  
t h e s e  s i n u s e s .
When i n f e c t i o n  o f  s p h e n o i d a l  s i n u s  i s  s u s p e c t e d  i t  i s  
a d v i s a b l e  a t  t h i s  s t a g e  t o  p ro b e  t h e  s i n u s .  The m ethod 
w i l l  be d e s c r i b e d  u n d e r  t r e a t m e n t .
Now h a v in g  d i s p o s e d  o f  t h e  s o u r c e  o f  t h e  pus b y  a h t e r i o r  
r h i n o s c o p y  I  p ro c e e d  t o  ex am in e  b y  p o s t e r i o r  r h in o s c o p y  a s  a  
m a t t e r  o f  r o u t i n e ,  e s p e c i a l l y  when by a  h i s t o r y  o f  p o s t  n a s a l  
d i s c h a r g e ,  l a r y n g i t i s  o r  b r o n c h i t i s  my a t t e n t i o n  i s  a t t r a c t e d  
t o  t h e  p r o b a b i l i t y  o f  an  i n f e c t i o n  o f  p o s t e r i o r  g r o u p .
By p o s t e r i o r  r h in o s c o p y  pus w i l l  be s e e n  on t h e  p o s t e r i o r  
e n d  o f  m id d le  t u r b i n a t e  h a v in g  d r a i n e d  f ro m  th e  s u p e r i o r  
m e a t u s .  The pus  may be s e e n  t o  b e  a d h e r in g  t o  c h o a n a l  m ar­
g i n  i n  a  d r i e d  and  c r u s t e d  s t a t e  and t h e  s i g n  i s  a lm o s t  
d i a g n o s t i c  o f  s p h e n o i d a l  s u p p u r a t i o n  w here a  s c a n t y  s e c r e t i o n  
i s  t h e  r u l e .  Owing t o  t h e  p o s i t i o n  o f  t h e  p o s t e r i o r  e th m o i­
d a l  and  s p h e n o id a l  i t  i s  i m p o s s i b l e  t o  d i f f e r e n t i a t e ,  and as  
t h e y  a r e  so  o f t d n  i n f e c t e d  t o g e t h e r  i t  i s  u n n e c e s s a r y  t o  do s o .
I t  w i l l  be s e e n  t h a t  r h i n o s c o p y  i s  made u se  o f  f i r s t  o f  
a l l  t o  r e c o g n i s e  pus and t h e n  to  t r a c e  i t  t o  i t s  i n f e c t e d  
s o u r c e  o r  s o u r c e s ,  and t h a t  i n  i t s e l f  i s  mot a n  i n f a l l i b l e  
m eans o f  d i a g n o s i s .
h o l lo w  bony  c a v i t y  c o n v e y s  l i g h t ,  w h i l e  a  d i s e a s e d  c a v i t y
3 .  T r a n . 1l l u m i n a t i  o n .
The r a t i o n a l e  o f  t h i s i s  b a s e d  on t h e  f a c t  t h a t  a
- 6 2 -
doee n ot, but there are cer ta in  d i f f i c u l t i e s  which crop up 
to  upset th is  theory, as w i l l  be shown la te r  and therefore  
the t e s t  i s  not by any means of d ia g n o stic  value in  every  
ca se . In my opinion the t e s t  i s  not to  be regarded as 
anything more than a doubtful lin k  in  the chain of ev id en ce .. 
The in v estig a to rs  of an older school attached great import­
ance to  the r e su lts  of tran sillu m in ation  but as i t  sometimes 
breaks down a ltogeth er  the modern rh in o lo g ist  w i l l  freq u en tly  
make the t e s t  and be sc e p tic a l of h is  find ings*
T ransillum ination  had at one time a good reputation  for  
d etec tin g  eth m oid itis  but i t  i s  now only applied to  the 
antrum and fr o n ta l s in u s .
For the purpose of th is  te s t  a sm all four v o lt  lamp 
covered by a t e s t  tube which can be s t e r i l i s e d  i s  used* A 
rh eosta t should be incorporated because i t  i s  o ften  h e lp fu l 
to  s ta r t  o ff with a weak l ig h t  in creasin g  the illu m in ation  
u n t i l  a s a t is fa c to r y  r e su lt  has been obtained. I f  a 
dark room i s  not ava ilab le  the p atien t and examiner should be 
covered in  a black c lo th  so that the d e lica cy  of the t e s t  
maybe appreciated . The lamp with i t s  protectin g  t e s t  tube 
i s  in serted  in  the mouth and kept in  the middle l in e ,  tak­
ing care not to touch the p a la te . I t  should be compressed 
by the l i p s ,  and not by the teeth* On one occasion  I 
arrived  at a fa u lty  conclusion  by om itting to ask the 
p atien t to  remove an upper dental p la te .
—65—
A n o r m a l ,  h e a l t h y  a n t ru m ,  when t r a n s i l l u m i n a t e d ,  
s h o u ld  show a  b r i g h t  a r e a  i n  t h e  c o r r e s p o n d i n g  c h e e k  and a l s o  
a  c r e s c e n t i c  a r e a  u n d e r  t h e  e y e .  The p u p i l s  s h o u ld  a l s o  
show a  glow and t h e  p a t i e n t  w i l l  be aw are o f  t h e  l i g h t  i n  
b o th  e y e s ,  i f  b o th  a n t r a  a r e  u n i n f e c t e d .  I f  b o th  s i d e s  
a r e  c l e a r  i t  may be p resum ed  t h a t  t h e  a n t r a  a r e  h e a l t h y ,  b u t  
i f  one i s  d u l l ,  h a v in g  no c r e s c e n t i c  i l l u m i n a t i o n  t h a t  s i d e  
i s  r e g a r d e d  as  p re s u m a b ly  b e in g  i n f e c t e d .  T h e re  i s  a  
f a l l a c y  t o  be n o t e d  h e r e .  A l i t t l e  pus i n  f l o o r  o f  a n tru m  
w i l l  n o t  a f f e c t  t h e  i l l u m i n a t i o n  and t h e r e f o r e  m i s l e a d i n g  
r e s u l t s  may be t h u s  o b t a i n e d .
Brown K e l l y  h a s  t a b u l a t e d  t h e  c o n d i t i o n s  a f f e c t i n g  
t r a n 8 i l l u m i n a t  i o n : -
A. B r i l l i a n c y  i s  i n c r e a s e d  b y : -
1 .  C y s t s  w i t h  c l e a r  c o n t e n t s  d i s t e n d i n g  and t h i n n i n g  
a n t r a l  w a l l s .
B . B r i l l i a n c y  d e c r e a s e d  b y : -
1 .  M ucus, p u s ,  o r  b lo o d  i n  a n t r u m .
2 .  T h i c k e n in g  o f  m u c o sa .
5 .  New g r o w th .
Ztfin&ale
I n  t h e  f r o n t a l  s i n u s  a  s h i e l d  i s  u se d  so  t h a t  l i g h t  f ro m  
t h e  end  o n ly  i s  a l lo w e d  t o  come f ro m  t h e  lam p w h ich  i s  a p p ro x ­
im a te d  t o  t h e  lo w e r  s u r f a c e  o f  f r o n t a l  a t  t h e  i n n e r  c a n t h u s .  
O n ly  on one o c c a s i o n  h a s  t h i s  t e s t  b e e n  o f  h e l p  t o  me i n  
d i a g n o s i n g  f r o n t a l  s i n u s i t i s .
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4 .  X -r a y .
W ith  a n  im p ro v in g  t e c h n i q u e  t h e  d i a g n o s t i c  v a l u e  o f  
X - r a y  i s  i n c r e a s i n g  b u t  e v e n  now t h i s  i m p o r t a n t  a i d  t o  
d i a g n o s i s  h a s  i t s  l i m i t a t i o n s  e s p e c i a l l y  f o r  t h e  d e e p e r  
s i n u s e s .  An X - r a y  p l a t e  i s  a  n e c e s s i t y  b e f o r e  s u r g i c a l  
t r e a t m e n t  o f  f r o n t a l  s i n u s  i s  u n d e r t a k e n  b e c a u s e  f r e q u e n t l y  
t h e  s i n u s  h a s  b e e n  s u s p e c t e d  o f  i n f e c t i o n  when a  s k ia g r a m  
h a s  shown th e  f r o n t a l s  t o  be e n t i r e l y  non  e x i s t e n t .  The 
X^-ray may d e c id e  t h e  ty p e  o f  o p e r a t i o n  r e q u i r e d  a s  i s  shown 
i n  t h e  f r o n t a l  w here  a  d eep  a n t r o  p o s t e r i o r  s i n u s  i s  b e s t  
t r e a t e d  i n t r a  n a s a l l y  w h i l e  a  s h a l l o w  s i n u s  i f  t r e a t e d  by  
t h e  e x t e r n a l  m ethod  w i l l  l e a v e  l i t t l e  d e f o r m i t y .
I t  i s  a l s o  u s e f u l  t o  em ploy  X - r a y s  f o r  t h e  d e t e c t i o n  
o f  s e p t a  and p o c k e t s  so  t h a t  t h e y  may be b ro k e n  down a t  
o p e r a t i o n  t o  e n s u r e  p e rm a n e n t  s u c c e s s .
X - ra y s  a r e  o f  g r e a t  a s s i s t a n c e  i n  c o n f i r m i n g  d i a g n o s i s  
o f  i n f e c t i o n  i n  a n t ru m  and f r o n t a l  s i n u s  and i n  a  l e s s e r  
d e g r e e  i n  e t h m o i d a l  and s p h e n o i d a l  s u p p u r a t i o n .  I  t h i n k  
i t  i s  u n f o r t u n a t e  t h a t  t h e  g r e a t e s t  h e l p  o f  X - r a y s  s h o u ld  
be i n  d i s e a s e  of f r o n t a l  and a n t ru m  b e c a u s e  t h e r e  a r e  
u s u a l l y  s i g n s  w h ich  make t h e  d i a g n o s i s  c l e a r  o r  a t  l e a s t  
v e r y  s u g g e s t i v e ,  b u t  I  w ou ld  r e p e a t ,  im proved  m ethods  w i l l  
i n c r e a s e  t h e  v a lu e  o f  X - r a y  i n  e t h m o i d a l  and s p h e n o i d a l  x 
s i n u s i t i s •
An X - r a y  p l a t e  may be c l e a r ,  c lo u d y  o r  o paque  and i t  
i s  on t h e  p r e s e n c e  o f  o p a c i t y  t h a t  a  p o s i t i v e  d i a g n o s i s
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r e s t s  e s p e c i a l l y  i f  t h e  o p a c i t y  i s  u n i l a t e r a l .  The f l u i d  
l e v e l  o f  p u s ,  m uco-pus  o r  b lo o d  i s  so m e tim es  o b s e r v e d  i n  t h e  
a n t ru m ,  b u t  i n  my o p i n i o n  t h e  i n d i c a t i o n  f o r  t r e a t m e n t  m ost 
f r e q u e n t l y  e n c o u n t e r e d  i s  a  b l u r r i n g  o f  o u t l i n e  o f  th e  
s i n u s ,  c a u s e d  by t h i c k e n i n g  o f  t h e  s i n u s  m u co sa .  T h is  
b l u r r i n g  o f  o u t l i n e  i s  v e r y  w e l l  s e e n  i n  c h r o n i c  f r o n t a l  
s i n u s i t i s .  I n  t h e  a n t ru m  t h e  p re se n O e  o f  p e r f o r a t i n g  
t e e t h  o r  d e n t a l  c y s t s  i s  f r e q u e n t l y  d i s c l o s e d  by  X - ra y  and 
i n  t h i s  r e s p e c t  i s  o f  g r e a t  v a lu e  and s h o u ld  n o t  be o m i t t e d  
i f  i n f e c t i o n  o f  d e n t a l  o r i g i n  i s  s u s p e c t e d .
U n f o r t u n a t e l y  t h e r e  a r e  s e v e r a l  c o n d i t i o n s  a f f e c t i n g  X - ra y  
f i n d i n g s  and o f  t h e s e  p e r h a p s  asym m etry  and t h i c k e n i n g  o f  
f a c i a l  b o n e s  a r e  t h e  c o n d i t i o n s  m o st l i k e l y  t o  l e a d  t o  
m i s i n t e r p r e t a t i o n .  I t  i s  a l s o  n o t e d  t h a t  e x t e n s i v e  p o ly ­
p o id  d e g e n e r a t i o n  o f  m ucosa  o f  a n t ru m  may e s c a p e  d e t e c t i o n  
by X - r a y .
A n t e r i o r  e t h m o i d i t i s  i s  q u i t e  f r e q u e n t l y  d i a g n o s a b l e  by 
one o f  l i m i t e d  e x p e r i e n c e ,  n o t  s o  much by th e  shadow  a s  by 
t h e  i n d i s t i n c t n e s s  o f  t h e  c e l l  w a l l s  th e m s e lv e s  b u t  d i a g n o s i s  
o f  p o s t e r i o r  e t h m o i d a l  and s p h e n o i d a l  s i n u s i t i s  r e q u i r e s  a  
f l a w l e s s  p l a t e  c a r e f u l l y  e x p o s e d  a t  t h e  c o r r e c t  a n g l e .
Graham H o d g s o n 's  m ethod  o f  e x p o s u re  g i v e s  t h e  m ost r e l i a b l e  
r e s u l t s  i n  s p h e n o i d a l  d i s e a s e *
The p a t i e n t  l i e s  p ro n e  w i t h  e x te n d e d  h e a d ,  c h i n  r e s t i n g  
on p l a t e ,  m e s i a l  p la n e  of h ead  v e r t i c a l  t o  p l a t e ,  t u b e s  
c e n t r e d  on t h e  mid p o i n t  o f  a  l i n e  b e tw e e n  o u t e r  c a n th u s
— 6 b  —
and e x t e r n a l  a u d i t o r y  m e a tu s .
The X - r a y  i s  o f t e n  o f  v a lu e  i n  e s t i m a t i n g  t h e  s i z e  o f  
s p h e n o i d a l  s i n u s  and i n  d e t e r m i n i n g  th e  t h i c k n e s s  o f  
a n t e r i o r  w a l l  p r i o r  t o  o p e r a t i o n .
C o n s i d e r a t i o n  o f  X - r a y  f i n d i n g  s h o u ld  n o t  be u n d e r t a k e n  
i n  a n y  d o g m a t ic  s p i r i t  b e c a u s e  i t  s h o u ld  be rem em bered 
t h a t  s e e m in g ly  p o s i t i v e  r e s u l t s  may be due  t o  bone t h i c k ­
e n i n g  and a l s o  t h a t  a  l a t e n t  s i n u s i t i s  may n o t  be d i s c l o s e d  
a t  a l l  on t h e  p l a t e .  The r e s u l t s  s h o u ld  be t a k e n  i n  con­
j u n c t i o n  w i t h  t h e  o t h e r  s i g n s  w e ig h e d  up and p u t  i n  t h e i r  
p r o p e r  p l a c e  f o r  o r  a g a i n s t  s i n u s i t i s .
5 .  Endoscopy.
N a s a l  e n d o s c o p y  i s  a v a l u a b l e  m eans o f  l o c a l i s i n g  t h e  
s o u r c e  o f  d i s c h a r g e  e s p e c i a l l y  w here  i n  l a t e n t  c a s e s  th e  
d i s c h a r g e  i s  s c a n t y  and i r r e g u l a r  and c o n s e q u e n t l y  n o t  
e a s i l y  d e t e c t e d  by  p o s t e r i o r  r h i n o s c o p y .  I n  my o p i n i o n  i t  
i s  more r e l i a b l e  t h a n  p o s t e r i o r  r h in o s c o p y  w here  v e r y  o f t e n  
t h e  s o f t  p a l a t e  shows s u c h  i n t o l e r a n c e  as  t o  p r e v e n t  a n y t h i n g  
f u r t h e r  t h a n  a  f l e e t i n g  g l a n c e  a t  t h e  n a s o  p h a r y n x .  The 
t e c h n i q u e  i s  s im p l e  and u n d e r  a  l o c a l  a n a e s t h e t i c  i s  l e s s  
t r o u b le s o m e  t o  t h e  p a t i e n t .  A f t e r  c o c a i n i s i n g  t h e  f l o o r  
o f  n o s e  t h s  e n d o s c o p e  i s  p a s s e d  b ack w ard s  w i t h  lam p  u p p e rm o s t  
u n t i l  t h e  p o s t e r i o r  e n d s  come i n t o  v ie w .  By r o t a t i n g  
s l i g h t l y  in w a rd s  and o u tw a rd s  a  good v iew  o f  t h e  v a u l t  o f  
n a s o  p h a r y n x  c a n  be o b t a i n e d  and as  t h e  E u s t a c h i a n  c a n a l  i s  
p l a i n l y  s e e n .  I t  i s  u s e f u l  a s  an  a i d  i n  d i f f i c u l t
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i n f l a t i o n  o f  t h a t  s t r u c t u r e .  The o n l y  d i f f i c u l t y  I  have  
e n c o u n t e r e d  i s  o b s t r u c t i o n  t o  t h e  p a s s a g e  o f  e n d o sc o p e  
b y  a  s e p t a l  s p u r  and t h i s  cam be Overcome b y  p a s s i n g  t h e  
i n s t r u m e n t  t h r o u g h  t h e  o t h e r  s i d e  and r o t a t i n g  in w a r d s ,  
u n t i l  p o s t e r i o r  e n d s  come i n t o  t h e  f i e l d ,  re m e m b e rin g  of 
c o u r s e  t h a t  t h e  v ie w  o b t a i n e d  w i l l  n o t  be s o  m a g n i f i e d  a s  t h a t  
o b t a i n e d  i n  t h e  u s u a l  w ay .  Pus  c a n  e a s i l y  be d e t e c t e d  
com ing  o v e r  t h e  p o s t e r i o r  e n d  o f  m id d le  t u r b i n a t e  f ro m  t h e  
s u p e r i o r  m e a tu s  t h e r e b y  g r e a t l y  a s s i s t i n g  t h e  d i a g n o s i s .
Of c o u r s e  pus i n  t h e  m id d le  m e a tu s  and r u n n in g  o v e r  t h e  
i n f e r i o r  t u r b i n a t e  may be a l s o  s e e n  and  i s  u s u a l l y  due t o  a  
b ackw ard  f l o w  f ro m  an  a c c e s s o r y  a n tru m  o s t i u m .
S K £ lQr a l o r j r .  pun c t u r e .
To my m ind t h i s  t e s t  a f f o r d s  t h e  g r e a t e s t  s a t i s f a c t i o n  
t o  t h e  i n v e s t i g a t o r  e s p e c i a l l y  i n  s i n u s i t i s  o f  a  l a t e n t  ty p e  
i n  t h e  a n t r u m ,  p o s t e r i o r  e th m o id a l  and s p h e n o i d a l ,  w here 
so  many o f  t h e  d i a g n o s t i c  p o i n t s  may be b a s e d  on  p r e s v r a p t iv e  
e v i d e n c e ,  b u t  t h e  t e c h n i q u e  i s  e x a c t i n g  and t h e  m ethod  n o t  
w i t h o u t  r i s k  e s p e c i a l l y  i n  u n s k i l l e d  h a n d s .  However t h e  
f a c t  s t a n d s  t h a t  one i s  c e r t a i n  o f  o b t a i n i n g  a  r e l i a b l e  
s p e c im e n  o f  a c t u a l  s i n u s  c o n t e n t s  w h ic h  c a n  and s h o u ld  i n  
a l l  casern be s u b m i t t e d  t o  b a c t e r i o l o g i c a l  e x a m i n a t i o n .
I t  s h o u ld  be u s e d  i n  a l l  c a s e s  o f  s i n u s i t i s  w h e th e r  
o b v io u s  o r  l a t e n t  b u t  e s p e c i a l l y  i n  t h e  l a t t e r  w here n o t h i n g  
s u g g e s t i v e  i s  s e e n  i n  t h e  n o s e  and w here o n l y  t h e  g e n e r a l  
c o n d i t i o n  o f  p a t i e n t  l e a d s  one t o  s u s p e c t  f o c a l  s e p s i s .
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I t  i s  by  t h e  u se  o f  t h i s  t e s t  t h a t  t h e  im p o r ta n c e  o f  c h r o n i c  
s i n u s  i n f e c t i o n  a s  a  f o c u s  o f  i n f e c t i o n  w i l l  be d e m o n s t r a t e d .
IX u se  a  W atson  W i l l i a m s  ty p e  s y r i n g e  w i t h  c u r v e d  w ide 
b o r e  n e e d l e  and e n t e r  t h e  a n t ru m  b y  t h e  m id d le  m e a ta l  r o u t e  
a t  p a r s  m em branacea  a f t e r  w a s h in g  o u t  a n t e r i o r  n a r e s  w i th  
b o r a c i c  s o l u t i o n  t o  e n s u r e  n o n  p o l l u t i o n  o f  e n t e r i n g  n e e d l e .
The m id d le  m e a tu s  i s  t h e n  a n a e s t h e t i z e d  by a p p l y i n g  p l e d g e t s  
o f  c o t t o n  w ool s o a k e d  i n  e q u a l  p a r t s , t e n  p e r  c e n t ,  c o c a in e  
and  a d r e n a l i n .  The a d r e n a l i n  m in im is e s  h a e m o rrh a g e  and 
g r e a t l y  a s s i s t s  t h e  c o c a in e  i n  s h r i n k i n g  t h e  muoous mem brane, 
t h e r e b y  a l l o w i n g  a  b e t t e r  v iew  o f  m e a tu s  t o  be o b t a i n e d .  
A h a e s t h e s i a  i s  u s u a l l y  c o m p le te  i n  a b o u t  t e n  m in u te s  and p l e d g e t s  
a r e  re m o v e d .  The n e e d l e  i s  t h e n  i n s e r t e d  u n d e r  t h e  m id d le  
t u r b i n a t e  u n d e r  i n s p e c t i o n ,  w i t h  t h e  p o i n t  dow nw ards. When 
t h e  d i s t a l  end i s  a b o u t  h a l f  an  in c h  beyond  th e  a n t e r i o r  end  
o f  m id d le  t u r b i n a t e  and l y i n g  h o r i z o n t a l l y  t h e  p o i n t  i s  
t u r n e d  o u tw a rd s  and downwards and p r o x im a l  end  o f  n e e d l e  
i s  r a i s e d  a s  n e e d l e  e n t e r s  t h e  a n t r u m .  The s y r i n g e ,  f u l l  
o f  t e p i d  b o r a c i c  s o l u t i o n  i s  now f i t t e d  t o  t h e  end  o f  n e e d l e  
and  w i t h  t h e  h ead  s l i g h t l y  f o r w a r d  and t u r n e d  o v e r  t o  t h e  s i d e  
u n d e r  i n v e s t i g a t i o n  a  few  c c s .  a r e  s y r i n g e d  i n t o  a n t ru m  
and  q u i c k l y  su c k e d  back *  I f  n o t h i n g  r e t u r n s  t o  s y r i n g e  and  
f l u i d  r u n s  down n o se  t h e  a n t ru m  h a s  n o t  b e e n  p r o p e r l y  
e n t e r e d  o r  pus  may be t o o  t h i c k  t o  a s p i r a t e  o r  a n t ru m  may be 
f u l l  o f  p o l y p i .  U s i n g  a  f r e s h  s y r i n g e  b u t  l e a v i n g  n e e d l e
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i n  p o s i t i o n  a  few  c o s .  o f  a r g y r o l  may b e  i n s t i l l e d  i n t o  
t h e  a n t ru m  e i t h e r  w i t h  o r  w i t h o u t  p r e v i o u s  l a v a g e .
The a n t ru m  may be p u n c tu r e d  th r o u g h  t h e  i n f e r i o r  
m e a tu s  and W atson  W i l l i a m ’ s  s y r i n g e  u s e d  f o r  a s p i r a t i o n  
b u t  a s  bone  i s  so m e tim es  t h i c k  I  do n o t  r e g a r d  t h i s  as  t h e  
m ethod  o f  c h o ic e  and I  o n l y  r e s o r t  t o  i n f e r i o r  m e n ta l  
r o u t e  when th e  m id d le  t u r b i n a t e  i s  so  h y p e r t r o p h i e d  as  t o  
make i n s e r t i o n  o f  n e e d l e  d i f f i c u l t ;  ow ing t o  t h e  f a c t  t h a t  
t h e  f l o o r  o f  a n t ru m  i n  c h i l d r e n  i s  above t h e  l e v e l  of f l o o r  
o f  n o s e  t h i s  r o u t e  s h o u ld  n o t  be t a k e n  i n  c h i l d r e n .
A n o th e r  d i a g n o s t i c  m ethod  o f  e n t e r i n g  t h e  a n t ru m  i s  
by m eans o f  a L i c h t w i t z  t r o c a r  p u sh ed  t h r o u g h  t h e  l a t e r a l  
w a l l  o f  i n f e r i o r  m e a tu s ,  be low  t h e  i n s e r t i o n  o f  t h e  i n ­
f e r i o r  t u r b i n a t e .  B o r a c i c  s o l u t i o n  i s  s y r in g e d  i n t o  t h e  
a n t r u m , p r e c a u t i o n s  h a v in g  b e e n  t a k e n  t h a t  p o i n t  o f  t r o c a r  
i s  a c t u a l l y  i n  t h e  a n tru m  and n o t  i n  t i s s u e  o f  c h e e k  o r  
e n d a n g e r i n g  t h e  o r b i t .  The s o l u t i o n  e m erg es  f ro m  t h e  o s t iu m  
and w i t h  h ead  b e n t  f o r w a r d s  r u n s  f ro m  th e  n o s e  i n t o  a  d a r k  
c o l o u r e d  b a s i n  so  t h a t  p r e s e n c e  o f  pus  may be more e a s i l y  
a s c e r t a i n e d .  The d i s a d v a n t a g e  o f  t h i s  m ethod  i s  t h e  
d i f f i c u l t y  o f  c l e a n s i n g  t h e  n o se  s u f f i c i e n t l y  t o  e l i m i n a t e  th e  
p o s s i b i l i t y  of c o n t a m i n a t i o n  o f  f l u i d  b y  n a s a l  d i s c h a r g e s .
I t  i s  a  good m ethod  o f  p e r f o r m in g  l a v a g e  b u t  i n  my o p i n i o n  
i s  n o t  a  r e l i a b l e  d i a g n o s t i c  m e a s u r e .
The o l d  m ethod  o f  e x p l o r a t i o n  th r o u g h  a  d r i l l e d  t o o t h  
s o c k e t  i s  now condem ned on a c c o u n t  o f  t h e  r i s k  o f  c a r r y i n g
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i n f e c t i o n  i n t o  t h e  a n t ru m  and a l s o  b e c a u s e  o f  t h e  d i f f i ­
c u l t y  o f  p r e v e n t i n g  t h e  o p e h in g  becom ing  p e rm a n e n t .  I  
h ave  o b s e rv e d  t h e  p e r s i s t e n c e  o f  a  " s i n u s "  f o l l o w i n g  e x ­
t r a c t i o n  o f  a  c a r i o u s  t o o t h  w h ich  h a s  i n f e c t e d  an  a n t r u m .
The s p h e n o i d a l  and p o s t e r i o r  e t h m o i d a l  c e l l s  may 
a l s o  be  e n t e r e d  and c o n t e n t s  a s p i r a t e d  by W atson  W i l l i a m s  
m e th o d ,  b u t  t h i s  i s  a  p r o c e d u r e  r e q u i r i n g  c o n s i d e r a b l e  
l i g h t n e s s  and s e n s e  o f  t o u c h  and i n  my o p i n i o n  n o t  t o  be 
u n d e r t a k e n  b e f o r e  s k i l l  h a s  b e e n  o b t a i n e d  on c a d a v e r .
Two m e th o d s  o f  e n t r y  i n t o  th e  s p h e n o id a l  s i n u s  a r e  
p o s s i b l e  f o r  d i a g n o s t i c  p u r p o s e s ,  and t h e  o s t i a l  r o u t e  
a l t h o u g h  i t  h a s  d i s a d v a n t a g e s  i s  t h e  s a f e r .  A n o .  1 
E u s t a c h i a n  c a t h e t e r  i s  g e n t l y  i n s e r t e d  b e tw e e n  t h e  m id d le  
t u r b i n a t e  and  s e p tu m  and k e p t  c l o s e l y  t o  t h e  r o o f  o f  o l ­
f a c t o r y  f i s s u r e  u n t i l  i t  m e e ts  t h e  a n t e r i o r  s p h e n o i d a l  
w a l l .  I f  t h e  end  i s  t u r n e d  s l i g h t l y  o u tw a rd s  i t  s h o u ld  
m eet t h e  o s t i u m  anci t h r o u g h  w h ic h  i t  may be g e n t l y  p a s s e d .  
B u t t h e  o s t i u m  may be b lo c k e d  o r  d i f f i c u l t  t o  f i n d  and 
p u n c tu r e  o f  t h e  anterior w a l l  m ust be r e s o r t e d  t o .
A b l u n t  t r o c a r  and c a n n u la  i s  c a r e f u l l y  i n s e r t e d  b e ­
tw e e n  th e  m id d le  t u r b i n a t e  and s e p tu m ,  and p u sh ed  g e n t l y  
up w ard s  and b a c k w a rd s  i n  a  l i n e ,  t h e  a im  of  w h ich  i s  a b o u t  
one in c h  b e h in d  t h e  c e n t r e  of o r b i t .  The p ro x im a l  end  
s h o u ld  now be r a i s e d  when d i s t a l  end  im p in g e s  on a n t e r i o r  
w a l l  o f  a n t ru m  and t h e  c a n n u l a  p u sh ed  g e n t l y  i n t o  t h e  s i n u s  
and  a l lo w e d  t o  go b ac k w a rd s  u n t i l  p o s t e r i o r  w a l l  i s  r e a c h e d  
t h u s  o b t a i n i n g  a n  i d e a  o f  t h e  s i z e  o f  t h e  s i n u s .  The
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s y r i n g e  i s  t h e n  f i t t e d  on and a  few  c c s .  s y r i n g e d  i n t o  th e  
s i n u s  and su c k e d  b a c k .  T h is  w i l l  p r o v id e  th e  m a t e r i a l  
f o r  b a c t e r i o l o g i c a l  e x a m i n a t i o n .
F o r c e  s h o u ld  n o t  be u s e d  and t h e  i n s t r u m e n t  s h o u ld  be 
d i r e c t e d  a l o n g  s i d e  t h e  s e p tu m  so  as  t o  a v o id  p e r f o r a t i n g  
t h e  l a t e r a l  w a l l  o f  s i n u s  i n t o  t h e  c a v e r n o u s  s i n u s .
The same ty p e  o f  t r o c a r  may be u se d  f o r  p u n c tu r e  of 
p o s t e r i o r  e t h m o i d a l  c e l l s  w h ic h  may be r e a c h e d  th r o u g h  th e  
m id d le  o r  s u p e r i o r  m e a tu s .
The t r o c a r  and c a n n u l a  i s  g e n t l y  i n s e r t e d  i n t o  th e  
m id d le  m e a tu s  b e tw e e n  t h e  b u l l a  and m id d le  t u r b i n a t e  and 
d i r e c t e d  t o  th e  r o o f ;  a g a i n  t h e  p ro x im a l  en d  i s  r a i s e d  and 
b r o u g h t  a  l i t t l e  c e n t r a l l y  t o  p r e v e n t  p e n e t r a t i o n  i n t o  
o r b i t  o r  c r a n iu m  and pushed  g e n t l y  i n t o  c e l l  b e f o r e  a s p i r a t ­
i n g  a s  b e f o r e .  The s u p e r i o r  m e a t a l  r o u t e  may be u s e d  when 
o b s t r u c t i o n  i s  n e g l i g i b l e  by  p u s h in g  c a n n u l a  i n t o  t h e  c e l l  
t h r o u g h  t h e  r o o f  o f  s u p e r i o r  m e a tu s .
B i e r ' s  s u o t i o n  u s e d  t o  be a p p l i e d  t o  t h e  d i a g n o s i s  o f  
s i n u s i t i s  b u t  t h e  m ethod  i s  u n c e r t a i n  a n d  n o t  i n  f a v o u r  now.
I  h a v e  n o t  u s e d  t h e  t u n i n g  f o r k  m e th o d ,  b u t  i t  i s  a p p l i e d  by 
p u t t i n g  a  v i b r a t i n g  f o r k  t o  b r i d g e  o f  n o s e  and  n o t i n g  w h ich  
s i d e  r e c e i v e s  t h e  s o u n d .  I t  h a s  b e e n  fo u n d  t h a t  t h e  sound  
i s  h e a r d  f i r s t  on t h e  d i s e a s e d  s i d e .
H av in g  d e s c r i b e d  t h e  v a r i o u s  d i a g n o s t i c  m e th o d s  and t h e  
s i g n i f i c a n c e  o f  e a c h  i t  i s  n e c e s s a r y  t o  c o l l e c t  t h e  f i n d i n g s
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a s  a p p l i e d  t o  e a c h  s i n u s  and t h e r e b y  t o  i n d i c a t e  w h ich  
s i n u s  i s  a f f e c t e d .
A n tru m .
I n  a n  i n f e c t e d  a n t ru m  one e x p e c t s  t o  f i n d  u n i l a t e r a l  
d i s c h a r g e  w h ic h  may h av e  u n p l e a s a n t  odour sh o w in g  p e r i o d i c i t y  
and a f f e c t e d  by  p o s t u r e .  Pus  i n  t h e  m id d le  m e a tu s ,  d u l l ­
n e s s  i n  t h a t  s i d e  b y  t r a n s i l l u m i n a t i o n  and a  p o s i t i v e  X - ra y  
p i c t u r e  c o n f i rm e d  by pus i n  t h e  e x p l o r a t o r y  p u n c t u r e .
F r o n t a l  S i n u s .
When t h e  a n t ru m  h a s  b e e n  e x c lu d e d  and w ashed  o u t  i f  i n -  
f e c t e d  and pus s t i l l  a p p e a r s  i n  m id d le  m e a tu s  e s p e c i a l l y  i n  
t h e  u p r i g h t  p o s i t i o n ,  a f t e r  h a v in g  b een  w iped  away, t h e  
f r o n t a l  s h o u ld  be s u s p e c t e d .  T h e re  i s  t e n d e r n e s s  on 
p r e s s u r e  a t  i n n e r  c a n t h u s ,  a  s k ia g r a m  sh o w in g  b l u r r e d  o u t ­
l i n e  and a  f r e e  f lo w  o f  pus  when s i n u s  i s  s o u n d e d ,  f i x e s  
t h e  d i a g n o s i s .
W ith  t h e  A n t e r i o r  e t h m o i d a l s  t h e  p o s t e r i o r  e th m o id a l  
c e l l  i s  u s u a l l y  i n f e c t e d  so  pus w i l l  be s e e n  i n  m id d le  m e a tu s  
and  o l f a c t o r y  c l e f t .  An i m p o r t a n t  d i a g n o s t i c  f e a t u r e  i s  
t h e  p r e s e n c e  o f  p o l y p i  a s s o c i a t e d  w i t h  pus  and when t h e s e  
h a v e  b e e n  c l e a r e d  away by s n a r i n g  i t  i s  p o s s i b l e  t o  g e t  a 
b e t t e r  v iew  o f  m id d le  m e a tu s .  By t h i s  t im e  t h e  a n t ru m  
and  f r o n t a l  h av e  b e e n  e x c l u d e d  and  pus s t i l l  r e m a in in g  i n  
m id d le  m e a tu s  i n d i c a t e s  i n f e c t i o n  o f  a n t e r i o r  e th m o id a l  
c e l l s .  A good X - r a y  p l a t e  w i l l  h e l p  t h e  d i a g n o s i s .
P o s t e r i o r  G ro u p .
E v id e n c e  s u g g e s t i n g  s u p p u r a t i o n  i n  t h i s  g ro u p  i s
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o b t a i n e d  f ro m  t h e  c o m b in a t io n  o f  p o s t  n a s a l  d i s c h a r g e ,  pus 
i n  o l f a c t o r y  s u l c u s  and i n  s u p e r i o r  m e a tu s  p o s t e r i o r l y  
and i n  d e f e c t s  o f  s i g h t  w i t h  c h a r a c t e r i s t i c  p a i n .
A good v iew  o f  th e  o s t iu m  i s  r a r e l y  o b t a i n e d  b u t  o f  
c o u r s e  i t  i s  d i a g n o s t i c  when pus i s  s e e n  e m e rg in g  t h e r e ­
f r o m .  The X - r a y  h a s  t o  be w i t h o u t  a  f a u l t  t o  be  of v a lu e  
h e r e ,  and t h e  d e c i d i n g  p o i n t  i s  a  p o s i t i v e  p r o o f  p u n c tu r e  
e s p e c i a l l y  i n  l a t e n t  s i n u s i t i s .
One f r e q u e n t l y  m e e ts  c a s e s  where more t h a n  one s i n u s  
i s  a f f e c t e d  and i n  t h e s e  c a s e s  i t  i s  n e c e s s a r y  t o  make 
c e r t a i n  o f  a  t h o r o u g h  d i a g n o s i s  f o r  one u n t r e a t e d  c e l l  w i l l  
mar th e  s u c c e s s  o f  o t h e r w i s e  th o r o u g h  t r e a t m e n t .
I t  i s  i n  p a n s i n u s i t i s  t h a t  one m e e ts  m ost o f t e n  w i th  
f a i l u r e  and  i t  i s  b e c a u s e  o f  t h i s  t h a t  s i n u s  w ork i s  r e g a r d e d  
w i t h  s u s p i c i o n  by  t h e  l a i t y ,  and by some members o f  t h e  
p r o f e s s i o n .
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TREATMENT.
The o b j e c t  o f  t r e a t m e n t  i n  s i n u s i t i s  i s  p r i m a r i l y  t o  
r e - e s t a b l i s h  d r a i n a g e  and t h e r e b y  r e l i e v e  p a i n  and d i s ­
c o m f o r t  c a u s e d  by  t e n s i o n  and to x a e m ia *  I t  s h o u ld  a l s o  
be b o rn e  i n  mi&d t h a t  t h e  e f f i c i e n t  t r e a t m e n t  o f  n a s a l  s i n u s ­
i t i s  i s  good p r e v e n t a t i v e  m e d ic in e  i n  s o  much t h a t  i t  w i l l  
l e s s e n  t h e  i n c i d e n c e  o f  many d i s e a s e s  ow ing t h e i r  o r i g i n  
and c o n t i n u a n c e  t o  f o c a l  i n f e c t i o n *
The g e n e r a l  t r e a t m e n t  i s  t h e  same f o r  a l l  c a s e s  o f  
a c u t e  s i n u s i t i s  i r r e s p e c t i v e  o f  t h e  s i n u s  a f f e c t e d ,  and  
i t  i s  my p r a c t i c e  t o  commence b y  a d v i s i n g  r e s t  i n  bed  i n  a  
warm room  u n t i l  t h e  t e m p e r a t u r e  h a s  become n o rm a l  and t h e  
p a i n  h a s  b e e n  a l l e v i a t e d .  A lc o h o l  and to b a c c o  a r e  f o r ­
b i d d e n .  F o r  t h e  p a i n ,  p r e s c r i b e  a s p i r i n  g r .  X e i t h e r  
a lo n e  o r  w i t h  D o v e r ’ s pow der g r .  X t d s . ,  o r  i f  s l e e p l e s s ­
n e s s  i s  m arked  m orph , g r .  i  a t  n i g h t .  H ot f o m e n t a t i o n s  
a r e  h e l p f u l  b u t  t h e  h e a t  b a t h  i s  m ost  c o m f o r t i n g  and u s u a l l y  
i n d u c e s  s l e e p  i f  u s e d  a t  n i g h t .  I  h av e  o b t a i n e d  s a t i s ­
f a c t o r y  r e s u l t s  I n  my p r i v a t e  p r a c t i c e  w i t h  a  r a d i a n t  h e a t  
lam p o f  t h e  o pen  ty p e  w h ich  I  a s k  t h e  p a t i e n t  t o  u se  i n  t h e  
m o rn in g  b e f o r e  t h e  a t t a c k  o f  p a i n  i s  d u e .
M e n th o l  G r .  XXX t o  S p i r i t  V i n i s  R e c t .  o f  w h ich  
i s  added  t o  one p i n t  o f  b o i l i n g  w a te r  w h ich  h a s  b een  a l lo w e d  
t o  c o o l  f o r  f i v e  m in u te s  i s  an  e x c e l l e n t  rem edy f o r  e n c o u r ­
a g i n g  d r a i n a g e  and s h o u ld  be i n h a l e d  s e v e r a l  t im e s  a d a y .
I  c o n s i d e r  t h a t  s t e a m  f ro m  b o i l i n g  w a te r  i a  an  i r r i t a n t  t o  
t h e  n a s a l  m ucosa  and t h e r e f o r e  I  re m in d  t h e  p a t i e n t  t o  l e t
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w a t e r  c o o l  s l i g h t l y  b e f o r e  a d d in g  m e n th o l  and s p i r i t ,  A 
p l e d g e t  of c o t t o n  w ool s o a k e d  i n  f i v e  p e r  c e n t ,  c o c a in e  
i s  a  good rem edy  b u t  i t  h a s  t h e  d i s a d v a n ta g e  o f  h a v in g  t o  
be c a r e f u l l y  a p p l i e d ,  and I  t h i n k  i t  i s  u n w ise  t o  a l l o w  t h e  
p a t i e n t  t o  h a n d le  c o c a in e  i n  a  c o n d i t i o n  w h ic h  m ig h t  be­
come c h r o n i c  i f  p a t i e n t  d o e s  n o t  fc e iu rn  f o r  t r e a t m e n t .  Ad­
r e n a l i n  ( 1 - 1 , 0 0 0 )  h a s  y i e l d e d  i t s  p l a c e  as  a  t o p i c a l  a p p l i ­
c a t i o n  t o  in f l a m e d  mucous membrane t o  e p h e d r i n e ,  t h e  e f f e c t  
o f  w h ich  I  h a v e  n o t i c e d  l a s t s  l o n g e r  and  i s  w i t h o u t  t h e  
u n c o m f o r t a b l e  r e a c t i o n  o f  a d r e n a l i n .  E p h e d r in e  i s  n o t  
h a b i t  f o r m in g  and c a n  be p r e s c r i b e d  t o  be u s e d  a s  a  n a s a l  
s p r a y .  I  do  n o t  a d v i s e  t h e  u se  o f  n a s a l  d o u ch es  i n  t h e  
a c u t e  s t a g e  b e c a u s e  p r i m a r i l y  t h e  i n f e c t i o n  may be c a r r i e d  t o  
a  h e a l t h y  s i n t i s ,  and  a l s o  b e c a u s e  t h e  d o u c h in g  f l u i d  c a n n o t  
r e a c h  an i n f e c t e d  s i n u s  when t h e  o s t i u m  i s  b l o c k e d .  S o n -  
d e r m a n 's  s u c t i o n  pump o r  s u c t i o n  c a u s e d  by  p a t i e n t  i n f l a t i n g  
l u n g ,  w h i l e  h o l d i n g  n o s t r i l s  may h e l p  d r a i n a g e  b u t  I  h ave  
fo u n d  i t  t o  be  a  p a i n f u l  p r o c e d u r e .  E x t r a c t i o n  o f  s u s p e c t e d  
t e e t h  s h o u ld  be p e r fo rm e d  * h e n  a n t ru m  i s  i n f e c t e d .
I f  t h e  above  r e m e d ie s  a r e  n o t  s u c c e s s f u l  i n  p ro m o t in g  
d r a i n a g e  i t  i s  e s s e n t i a l  t o  em p lo y  c o n s e r v a t i v e  s u r g i c a l  
m e th o d s  i f  t h e  c a s e  h a s  t o  e s c a p e  c h r o n i c i t y  w i t h  a l l  i t s  
a t t e n d a n t  e v i l s .  I t  i s  d i f f i c u l t  t o  p u t  a  t im e  l i m i t  on 
a n  a c u t e  s i n u s i t i s  b u t  I  do n o t  t h i n k  more t h a n  a  f o r t n i g h t  
s h o u ld  e l a p s e  b e f o r e  a b a n d o n in g  e x p e c t a n t  m e a s u r e s .  Of
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course at any tim e, even w ith in  a few days of onset i t  
may be necessary to  in ter fere  on account of an external 
inflammatory com plication or threatened in tra  cran ia l 
conditions*
In my experience an acu tely  in fected  antrum w il l  on 
account of the d i f f ic u l t y  of drainage, reso lve but slow ly  
and become a chronic in fe c t io n  un less something further is  
done to a s s i s t  the natural process of recovery, in  short i t  
should be subjected to treatment by lavage* Entry may be 
made by the in fra  meatal route for which a L ichtw itz tro ­
car i s  used, or by the middle meatal route as described for  
d ia g n o s is . Two p in ts of warm water or boracic so lu tio n  
should be slow ly  syringed through the antrum by the Higginson 
sy r in g e , the operation being repeated d a ily  u n t i l  the re­
turned f lu id  is  pus f r e e .  Air should then be blown through 
to  expel the remainder of ir r ig a t in g  f lu id  and I always make 
a point of leav in g  a few cos* twenty per cent* argyrol in  
the antrum*
I regard th is  as an e x c e lle n t  measure for treatm ent, 
and have freq u en tly  found i t  su ccessfu l in  trea tin g  recent 
cases without polypoid degeneration. I t  i s  in  my opinion  
the b est measure fo r  adults over s ix t y - f iv e  years of age 
where an an aesth etic  might be borne badly*
In a  case of a young adult male w ith doubli a n tr i t i s  
seen by myself, one antrum was treated  su c c e s s fu lly  by la v ­
age w hile the other, untreated at the time required an
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a n t r o s to m y  t o  c l e a r  i t  o f  i n f e c t i o n  l a t e r .
L avage  i s  a l s o  t r u s t w o r t h y  i n  t r e a t i n g  i n f e c t i o n  o f  th e  
a n t ru m  i n  c h i l d r e n  a f t e r  re m o v a l  o f  t o n s i l s  and a d e n o id s  
h a s  f a i l e d  t o  e f f e c t  a  c u r e ,  and d u r in g  a lm o s t  two yearfe 
e x p e r i e n c e  i n  an  e a r ,  n o se  and t h r o a t  c l i n i c  no o t h e r  o p e r ­
a t i o n  e x c e p t  an  o c c a s i o n a l  a n t e r i o r  t u r b i n e c to m y  h a s  b e e n  
n e c e s s a r y  f o r  c h i l d r e n  u n d e r  t w e l v e .
R e c e n t l y  I  h av e  b een  u s i n g  e p h e d r i n e  a s  a  s p r a y  f o l l o w e d  
by  a  few  d r o p s  o f  t e n  p e r c e n t ,  a r g y r o l  i n t o  t h e  n o se  w i t h  
e n c o u r a g i n g  r e s u l t s  i n  a n tru m  i n f e c t i o n  o f  c h i l d r e n ,  b u t  a s  
my e x p e r i e n c e  i n  t h i s  c o n n e c t i o n  d o e s  n o t  e x te n d  beyond 
t h r e e  o r  f o u r  c a s e s  i t  i s  to o  e a r l y  t o  s a y  w h e th e r  l a v a g e  
w i l l  be s u p e r s e d e d .
I f  i n  a c u t e  f r o n t a l  s i n u s i t i s  t h e  p a i n  d oes  n o t  l e s s e n  
w i t h i n  f o r t y - e i g h t  h o u r s  o f  commencing g e n e r a l  t r e a t m e n t ,
o t h e r  s t e p s  s h o u ld  be t a k e n  t o  r e l i e v e  t h e  t e n s i o n .  As
and frotfal siw $  die utflKtea 
i t  i s  o f t e n  t h e  c a s e  t h a t  t h e  a n tru m At o g e t h e r ,  i t  i s  ad­
v i s a b l e  t o  i r r i g a t e  t h e  a n t ru m  f i r s t  i n  t h e  hope t h a t  th e  
l e s s e n e d  h y p e ra e m ia  o f  m id d le  t u r b i n a t e  c o n s e q u e n t  upon  
im p ro v ed  an tru m  c o n d i t i o n ,  w i l l  a l l o w  t h e  f r o n t a l  s i n u s  t o  
d r a i n  w i t h o u t  f u r t h e r  s u r g i c a l  i n t e r f e r e n c e . B u t i f  im­
p ro v em en t d o e s  n o t  q u i c k l y  f o l l o w ,  th e  a n t e r i o r  end of 
m id d le  t u r b i n a t e  may be rem oved by s c i s s o r s  and s n a r e  and 
a c a n n u l a  p a s s e d  i n t o  th e  s i n u s  f o r  th e  p u rp o se  o f  l a v a g e  
i n  t h e  f o l l o w i n g  w ay. Engage t h e  p o i n t  o f  c a n n u l a  i n  
i n f u n d ib u lu m  and d e p r e s s  t h e  lo w e r  o r  o u t e r  e n d .  The
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i n s t r u m e n t  s h o u ld  t h e n  e n t e r  t h e  s i n u s  e a s i l y  and th e  
p o r t i o n
s t r a i g h t  p o s i t i o n  s h o u ld  be i n  c o n t a c t  w i t h  u p p e r  l i p  o f  
p a t i e n t .  I t  i s  w e l l  t o  make s u r e  by g e n t l e  i n f l a t i o n  o f  
t h e  p r e s e n c e  o f  pus  i n  t h e  s i n u s  b e f o r e  i r r i g a t i o n  i s  comm­
e n c e d  •
I t  i s  w e l l  t o  n o t e  h e r e  t h a t  f o r c e  s h o u ld  n o t  be u s e d  
and t h a t  t h e  c a n n u l a  may h av e  t o  be b e n t  s l i g h t l y  t o  e n t e r  
t h e  s i n u s  e a s i l y .
H ow ever, m odern  o p i n i o n  on t h i s  p o i n t  i s  i n c l i n e d  t o  
t h e  v ie w  t h a t  i t  i s  d o u b t f u l  t r e a t m e n t  t o  t r y  t o  p a s s  a  
c a n n u l a  i n  an  a c u t e  f r o n t a l  s i n u s i t i s  b e c a u s e  o f  t h e  r i s k  
o f  i n c r e a s i n g  t h e  i n f e c t i o n  and t h a t  s u r g i c a l  s t e p s  s h o u ld  
be t a k e n  i n  p r e f e r e n c e .  V ery  o f t e n  a  h i g h  subm ucous r e ­
s e c t i o n  o f  s e p tu m  i s  a l l  t h a t  i s  r e q u i r e d  and t h i s  i s  i n  
my o p i n i o n  th e  o p e r a t i o n  o f  c h o ic e  i n  s u i t a b l e  c a s e s .  The 
f o l l o w i n g  c a s e  r e c o r d  w i l l  i l l u s t r a t e  th e  v a l u e  o f  t r e a t i n g  
a  f r o n t a l  s i n u s  by m e th o d s  o t h e r  t h a n  d i r e c t .
P . D . ,  f e m a l e ,  age  e i g h t e e n ,  had  n a s a l  o b s t r u c t i o n  and 
d i s c h a r g e  w i t h  d e a f n e s s  and g i d d i n e s s  f o r  tw e lv e  m onths  b e ­
f o r e  t r e a t m e n t .  T h e re  was pus  i n  t h e  m id d le  m e a tu s  and X - ra y  
d i s o l o s e d  an  i n f e c t i o n  o f  l e f t  a n tru m  and l e f t  f r o n t a l  s i n u s .  
The i n f e r i o r  t u r b i n a t e  was rem oved , a n t r o s to m y  p e r fo rm e d  
and t h e  f r o n t a l  i n f e c t i o n  c l e a r e d  up i n  a  few  d a y s .
S k i l l e r n  s a y s  t h a t  i n  t h e  a c u t e  s t a g e ,  c a t h e t e r i z a t i o n  
i r r i t a t e s  an  a l r e a d y  in f l a m e d  s u r f a c e  and s h o u ld  n o t  be 
t r i e d  u n t i l  h i s  m ethod  o f  d e p l e t i o n  by  T u r k i s h  b a t h s  h a s  b e e n  
u s e d  u n s u c c e s s f u l l y .
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The p a t i e n t  s h o u ld  r e m a in  i n  t h e  h o t  room o f  T u r k i s h  
b a t h  t o  t h e  p o i n t  o f  w e a k n e ss  and t h e n  w rap p ed  i n  a  b l a n k e t ,  
s h o u ld  go t o  bed t o  r e m a in  t h e r e  u n t i l  a  c u r e  h a s  b een  e f f e c t ­
e d .  A s p i r i n  g r s .  XX s h o u ld  be t a k e n  b e f o r e  t h e  b a t h  and 
r e p e a t e d  a f t e r w a r d s  and  a g a i n  e v e r y  tw o h o u r s  i n  t h e  f o l l o w ­
in g  m o rn in g  u n t i l  a  t o t a l  amount o f  two d rach m s  h a s  b een  
ta k e n *  C a lo m e l  g r .  IV , S o d .  B i c a r b ,  g r .  IV , S a c c h .  L a c t .  
g r .  IV, s h o u ld  be t a k e n  b e f o r e  g o in g  t o  s l e e p .  I t  i s  
c la im e d  f o r  t h i s  t r e a t m e n t  t h a t  i t  c u r e s  t h e  a v e ra g e  c a s e  
b u t  t h a t  i f  i t  f a i l s ,  an  i n t r a  n a s a l  o p e r a t i o n  s h o u ld  be 
p e r fo rm e d  t o  l e s s e n  t h e  r i s k  o f  i n t r a  c r a n i a l  s e q u e l a e .
I  t h i n k  t h i s  w ould be a n  e x c e l l e n t  p r e l i m i n a r y  rem edy  
p r o v id e d  one ch o se  s u i t a b l e  c a s e s  f o r  T u r k i s h  b a t h s .  O t h e r ­
w is e  i t  w ould  seem  t o  me t o  be a lm o s t  n e c e s s a r y  f o r  t h e  
m e d ic a l  a t t e n d a n t  t o  accom pany h i s  p a t i e n t  t o  t h e  warm room , 
f o r  a  p a t i e n t  w i th  a c u t e  f r o n t a l  s i n u s i t i s  i s  n o t  th e  s a f ­
e s t  s u b j e c t  f o r  sh o c k  t a c t i c s .
A c u te  e t h m o i d i t i s  i s  d e a l t  w i t h  by r e s t ,  m e n th o l  and 
o t h e r  g e n e r a l  m e th o d s  a s  m e n t io n e d  i n  f i r s t  p a r a g r a p h  o f  
s e c t i o n  on T r e a t m e n t .
lUn.H8.U i 3 .
I  am o f  t h e  o p i n i o n  t h a t  t h i s  c o n d i t i o n  i s  r a r e l y  d i a g ­
n o s e d  and  t h a t  when t h e  s p h e n o i d a l  s i n u s  d o e s  come f o r  t r e a t ­
m ent t h e  c o n d i t i o n  h a s  become c h r o k i e .  However I  h a v e  s e e n  
t h e  r e c o r d  o f  a  woman L .C .  f o r t y - o n e  who h ad  a c u t e  s p h e n o i d i t i s
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f o r  f o u r t e e n  d a y s  and was c u r e d  i n  f o u r t e e n  days  w i t h  
u n g .  c h l o r e t o n e  s n i f f e d  up t h e  n o s e .  She had c a u g h t  c o ld  
and  h ad  l o s s  o f  t a s t e  a n d  p a i n  a t  t h e  ro  o f  n o se  w h ich
was w o rse  on s t o o p i n g  and e a s i e r  a t  n i g h t .  T h e re  was
s l i g h t  d e a f n e s s  b u t  no n a s a l  d i s c h a r g e .
Chronic a l i m s l t l s .
B e fo re  d i s c u s s i n g  th e  o p e r a t i v e  m e a s u re s  n e c e s s a r y  
f o r  c h r o n i c  s i n u s i t i s  I  p ro p o se  t o  s a y  s o m e th in g  o f  t h e  
fo rm s  o f  t r e a t m e n t  w h ich  have  f ro m  t im e  t o  t im e  b e e n  
recom m ended as  s u b s t i t u t e s  f o r  s u r g e r y .  Many o f  t h e  l i n e s  
o f  t r e a t m e n t  a r e  o f  v a l u e  b u t  h av e  t h e i r  g r e a t e s t  s u c c e s s  
when u s e d  i n  c o n j u n c t i o n  w i t h  s u r g i c a l  p r o c e d u r e  d e s ig n e d  
t o  a s s i s t  d r a i n a g e .
The t h e o r y  h a s  b e e n  a d v an ced  t h a t  s i n u s i t i s  may be due 
t o  a  lo w e re d  r e s i s t a n c e  o f  mucous membrane c a u s e d  by c a l ­
c iu m  d e f i c i e n c y  and t h a t  when t h i s  d e f i c i e n c y  h a s  b e e n  made 
good f o l l o w i n g  d r a i n a g e  o p e r a t i o n s  th e  p a t i e n t  i s  i n  a  
b e t t e r  p o s i t i o n  t o  r e g a i n  h i s  n o rm a l  r e s i s t a n c e  t o  i n f e c t i o n .
(B . V. Ulmarm. N o r th  W est Med. May 1 9 3 2 .  T aken  f ro m  Bar
Nose and T h r o a t  T e a r  Book. 1 9 3 2 ) .
The p a t i e n t  i s  s t a r t e d  o f f  on a  s a l t  f r e e  d i e t  c o n ­
s i s t i n g  o f  f r u i t  and v e g e t a b l e s  and w a t e r .  C a lc iu m  i s  
g i v e n  b e tw e e n  m e a ls  b e c a u s e  i f  t a k e n  w i t h i n  a n  h o u r  o f  
o r a n g e s ,  lem ons  o r  g r a p e  f r u i t  i t  w i l l  be p r e c i p i t a t e d  by 
c i t r i c  a c i d .  A f t e r  a b o u t  f i v e  d a y s  o f  t h i s  d i e t  t h e
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p a t i e n t  w i l l  have im proved  and a  g r a d u a l  r e t u r n  t o  n o rm a l  
d i e t  w i t h  o n ly  a  v e r y  s m a l l  i n t a k e  o f  s a l t  i s  a l l o w e d .  E v e ry  
week f o r  f o u r  w eeks he s h o u ld  r e t u r n  t o  s a l t  f r e e  d i e t  f o r  
two d a y s ,  and a  f r e s h  c o l d  i s  a n  i n d i c a t i o n  f o r  a  r e t u r n  t o  
r e s t r i c t e d  d i e t  a t  any  t i m e .
I  t h i n k  i t  may be c l a im e d  t h a t  a  v i t a m i n  p o o r  d i e t  d o es  
p r e d i s p o s e  t o  s i n u s i t i s  and I  have  f r e q u e n t l y  n o t i c e d  th e  
im pro v em en t when cod l i v e r  o i l  and f r e s h  f r u i t  h a s  b een  
a d v i s e d  f o r  p a t i e n t s  a w a i t i n g  s u r g i c a l  t r e a t m e n t .
W atson  W i l l i a m s  a d v i s e s  th e  i n t r a  m u s c u la r  i n j e c t i o n  o f  
c o l l o i d a l  m anganese  i n  d o s e s  v a r y i n g  f r o m #5 c c s .  t o  2 c c s . ,  
t h e  s m a l l e r  d o se  t o  be g i v e n  i n  a  r e c e n t  c a s e ,  a t  i n t e r v a l s  
o f  two d ay s  u n t i l  t h e  symptoms a b a t e .  He e m p h a s is e s  th e  
n e c e s s i t y  o f  k e e p i n g  a  l o o k  o u t  f o r  r e n a l  f a i l u r e .
I  h a v e  u s e d  t h i s  i n j e c t i o n  i n  a  woman M.G. t h i r t y - s i x  
who had  one l a v a g e  o f  a n t ru m  and who r e f u s e d  an y  f u r t h e r  
i n t r a  n a s a l  t r e a t m e n t .  A f t e r  s i x  i n j e c t i o n s  o f  1 c c .  
e v e r y  o t h e r  d a y  t h e r e  was a  m arked  im provem ent i n  p u r u l e n t  d i s ­
c h a r g e  and  n a s a l  o b s t r u c t i o n  was c o n s i d e r a b l y  l e s s e n e d .
Of v a c c i n e  t r e a t m e n t  I  h a v e  n o t h i n g  v e r y  h o p e f u l  t o  
s a y .  The l i t e r a t u r e  on t h e  s u b j e c t  i s  n o t  e n c o u r a g in g  
a l t h o u g h  S k i l l e r n  g i v e s  t h e  f o l l o w i n g  i n d i c a t i o n s  f o r  t h e  
u s e  o f  v a c c i n e  t h e r a p y  a s  f o l l o w s : -  ' ,
1 .  I n  c h r o n i c  s i n u s i t i s  r e s i s t i n g  o r d i n a r y  t r e a t m e n t  and 
w h ic h  g i v e s  a  p u re  b a c t e r i o l o g i c a l  c u l t u r e .  ( I n  my e x p e r ­
i e n c e  a  p u re  c u l t u r e  i s  n o t  a  common o c c u r r e n c e . )
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2 . C h ro n ic  f r o n t a l  s i n u s i t i s  r e s i s t i n g  i n t r a  n a s a l  
t r e a t m e n t ,  and  y e t  n o t  bad enough  f o r  e x t e r n a l  o p e r a t i o n *
3 .  B t h m o i d i t i s  w h ic h  s t i l l  shows a  p u r u l e n t  n a s a l  
m ucosa  a f t e r  r a d i c a l  o p e r a t i o n *
I n  f i v e  o a s e s  g i v e n  v a c c in e  I  h av e  fo u n d  no a p p r e c i a b l e  
im provem en t b u t  I  h a v e  d i t a i l s  o f  one c a s e  w h ich  d i d  a c t u a l l y  
im p ro v e  a f t e r  v a c c i n e  t r e a t m e n t*
A .D . ,  m a le ,  age s i x t y - f o u r ,  w i th  l o n g  s t a n d i n g  r i g h t  n a s a l
d i s c h a r g e .  X - r a y  p o i n t e d  t o  a  c h r o n i c  i n f e c t i o n  o f  r i g h t
/
s p h e n o i d a l  s i n u s  and e t h m o i d a l  c e l l s  and v a c c i n e  was g i v e n .
The f i r s t  d o se  was f o l l o w e d  by  m arked  r e a c t i o n  and c o n s e q u e n t l y  
t h e  s e c o n d  d o se  was r e d u c e d  t o  t h r e e  q u a r t e r s  o f  o r i g i n a l  d o s e .
r '
S i x  d o s e s  i n  a l l  w ere  g iv e n  a t  w e e k ly  i n t e r v a l s  and a t  t h e  end 
o f  t h e  c o u r s e ,  t h e  d i s c h a r g e  had  l e s s e n e d  c o n s i d e r a b l y  w i t h o u t  q u i t e  
1 d i s a p p e a r i n g .
Radium  i s  so m e tim e s  o f  d e f i n i t e  v a lu e  f o l l o w i n g  in c o m p le te  
s u c c e s s  o f  s u r g i c a l  t r e a t m e n t  and w i l l  be r e f e r r e d  t o  l a t e r .  
O p e r a t i v e  t r e a t m e n t .
N a s a l  a n t r o s t o m y  i s  t h e  o p e r a t i o n  u s e d  f o r  a  m i ld  ty p e  
o f  c h r o n i c  a n t r i t i s  b e f o r e  p o ly p o id  d e g e n e r a t i o n  h a s  become 
e s t a b l i s h e d  and s h o u ld  i n  my o p i n i o n  be s t r i c t l y  r e s e r v e d  f o r  
t h a t  t y p e  o f  c a s e .  The o p e r a t i o n  may be p e r fo rm e d  u n d e r  l o c a l  
, a n a e s t h e s i a  o f  c o c a i n e  t w e n ty  p e r  c e n t ,  and a d r e n a l i n  a p p l i e d  t o  
t h e  i n f e r i o r  m e a tu s  b u t  more s a t i s f a c t o r y  r e s u l t s  a r e  o b t a i n e d  
w i t h  a  g e n e r a l  a n a e s t h e t i c  a d m i n i s t e r e d  t h r o u g h  a  J u n k e r ^  i n h a l e r .  
The a n t e r i o r  t h i r d  o f  i n f e r i o r  t u r b i n a t e  s h o u ld  be
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rem oved b y  s c i s s o r s  and s n a r e  and th r o u g h  t h e  a r e a  l a i d  
b a r e  a  b u r r  i s  p u sh ed  i n t o  t h e  a n tru m  and t a k i n g  c a r e  t o  
rem ove t h e  f r a g m e n t s ,  Grunwald*s f o r c e p s  a r e  t h e n  u se d  t o  
e n l a r g e  t h e  o p e n in g .  A W atson  W i l l i a m s  f r o n t a l  s i n u s  
r a s p  i s  t h e n  u se d  t o  sm o o th  o f f  t h e  a n t e r i o r  ed g e  o f  o p en ­
i n g .  The m is t a k e  o f  m ak ing  t o o  s m a l l  an  o p e n in g  w i l l  n e g a t i v e  
t h e  r e s u l t ,  b e c a u s e  g r a n u l a t i o n s  may c l o s e  o v e r  and p r e v e n t  
e f f i c i e n t  d r a i n a g e  and w a s h in g  o u t  of a n tru m  l a t e r  o n .  I  
have  s e e n  one i n s t a n c e  o f  t h i s  r e t u r n  o f  symptoms due t o  
g r a n u l a t i o n s  w hich  had  t o  be b ro k e n  down t o  p e r m i t  l a v a g e  
b e i n g  d o n e .
L a v ag e  i s  p e r fo rm e d  by  means o f  a  c u r v e d  c a n n u la  n o t  
u n l i k e  a E u s t a c h i a n  c a t h e t e r  f i t t e d  t o  a  H ig g in s o n * s  s y r i n g e .  
The a n tru m  i s  w ashed o u t  m o rn in g  and e v e n in g  u n t i l  t h e  
w a s h in g  i s  f r e e  f ro m  pus and a  few  c c s .  o f  tw e n ty  p e r  c e n t ,  
a r g y r o l  may be l e f t  i n s i d e  a f t e r  e a c h  i r r i g a t i o n .
I n  t h i s  c a s e ,  J . B .  age  t w e n t y - n i n e ,  t h e  h i s t o r y  of 
n a s a l  d i s c h a r g e  and o b s t r u c t i o n  f o r  two y e a r s ,  w i t h  b i l a t e r a l  
d i s c h a r g e  and  p o s t  n a s a l  c a t a r r h ,  f r o n t a l  h e a d a c h e  and 
o c c a s i o n a l  v o m i t i n g  i s  f a i r l y  common. X - r a y  showed o p a c i t y  
i n  b o t h  a n t r a  b u t  b lo o d  and mucous r a t h e r  t h a n  pus was 
o b t a i n e d  by  e x p l a n a t o r y  p u n c t u r e .  The a n t r a  w ere  w ashed o tit  
and  r i g h t  and l e f t  i n f e r i o r  t u r b i n e c t o m y  was done w i t h  s a t i s ­
f a c t o r y  r e s u l t s .  Two m on ths  l a t e r  t h e  p a t i e n t  was b e t t e r  
and had  had no  v o m i t i n g  s i n c e  o p e r a t i o n  .
I n  v ie w  o f  t h e  f a c t  t h a t  b lo o d  i h  t h e  a n t ru m  v e r y
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o f t e n  i n d i c a t e s  th e  p r e s e n c e  o f  p o ly p o id  d e g e n e r a t i o n  i t  
i s  somew hat s u r p r i s i n g  t o  n o t e  t h a t  s a t i s f a c t o r y  r e s u l t s  
w ere  o b t a i n e d  by  i n t r a  n a s a l  a n t r o s t o m y .
The n e x t  c a s e ,  M rs .  L* age t h i r t y ,  who had  h e a d a c h e  
f o r  two y e a r s  a s s o c i a t e d  w i t h  n a s a l  d i s c h a r g e  and c a c o s m ia  
i l l u s t r a t e s  t h e  p o i n t  t h a t  an tru m  p r o o f  p u n c t u r e  i s  n o t  an  
i n f a l l i b l e  a i d  t o  d i a g n o s i s .
T h e re  was a  c i c a t r i x  o f  r i g h t  ty m p a n ic  membrane and 
pus  i n  r i g h t  m id d le  m e a t u s .  R ig h t  and l e f t  an tru m  p u n c­
t u r e s  gave  n e g a t i v e  r e s u l t s  b u t  a s  i t  was f e l t  t h a t  p u n c tu r e  
had  b e e n  made i n  a  q u i e s c e n t  p e r i o d  a  l a r g e  o p e n in g  was made 
i n  r i g h t  a n t ru m  w i t h  s a t i s f a c t o r y  r e s u l t s .  The h e a d a c h e  
and  d i s c h a r g e  h ad  d i s a p p e a r e d  t h r e e  m on ths  l a t e r .
A r e c o r d  o f  a  p e c u l i a r  c o m p l i c a t i o n  o f  o p e r a t i v e  t r e a t ­
m ent i s  p e r h a p s  w o r th y  o f  n o t e .  Two y e a r s  f o l l o w i n g  r i g h t  
and  l e f t  m id d le  t u r b i n e c t o m y  done f o r  a n t ru m  i n f e c t i o n  i n  
a  man age  f i f t y - s e v e n  i t  was n o t i c e d  t h a t  t h e  l e f t  a l a  
n a s i  had  c o l l a p s e d  t h u s  p r e v e n t i n g  f r e e  e n t r y  o f  a i r *  The 
u s e  o f  Jwsaap n a s a l  p r o p s  was s u f f i c i e n t  t o  g iv e  a  s a t i s ­
f a c t o r y  f u n c t i o n a l  r e s u l t .  
g a l d w e l l - L u c  O p e r a t i o n i
The i n d i c a t i o n s  f o r  t h i s  o p e r a t i o n  a r e  a  f a i l u r e  o f  
a n t r o s t o m y  t o  s t o p  d i s c h a r g e ,  a  d i a g n o s i s  o f  p o ly p o id  
d e g e n e r a t i o n  i n  a n t ru m ,  p r e s e n c e  o f  a  f o r e i g n  b ody  o r  i n ­
f e c t i o n  c a u s e d  by t e e t h .
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The o p e r a t i o n  i s  more r a d i c a l  t h a n  a n t r o s to m y  i n  t h a t  
i t  a im s a t  re m o v a l  o f  d i s e a s e d  mucous membrane a l t h o u g h  i t  
h a s  b e e n  fo u n d  t h a t  i f  o n ly  t h e  l o w e s t  p a r t  o f  m ucosa 
i . e .  t h a t  o f  t h e  a n t ru m  f l o o r  i s  rem oved t h e  r e m a in d e r  r e ­
v i t a l i s e s  and th ro w s  o f f  t h e  i n f e c t i o n  i n  t im e  t h r o u g h  im­
p ro v e d  d r a i n a g e .
The o p e r a t i o n  s h o u ld  be p e r fo rm e d  i n  two s t a g e s : -
1 .  The o p e n in g  t h r o u g h  th e  c a n in e  f o s s a .
2 .  The o p e n in g  th r o u g h  i n f e r i o r  m e a t u s .
B e fo re  b e g i n n i n g  i t  i s  a d v i s a b l e  t o  have  a l l  c a r i o u s  
t e e t h  e x t r a c t e d  and t o  i r r i g a t e  th e  a n t ru m  by L i c h t w i t z  
c a n n u l a  so  t h a t  t h e  r i s k  o f  s e p s i s  and p o s t  o p e r a t i v e  
p n eu m o n ia  i s  r e d u c e d  t o  t h e  minimum.
W ith  g e n e r a l  a n a e s t h e s i a  and c o c a in e  and a d r e n a l i n  to  
i n f e r i o r  m e a tu s  and i n f e r i o r  t u r b i n a t e  t o  r e d u c e  h a e ­
m o rrh a g e  t h e  u p p e r  l i p  i s  r e t r a c t e d  and s p o n g e s  o r  sw ab s  
a r e  i n s e r t e d  b e tw e e n  t h e  c h e e k  and t h e  l a s t  m o la r  t o o t h  and 
i n  p o s t e r i o r  n a r e s .  The g i n g i v o  l a b i a l  f o l d  i s  t h e n  c u t  
down t o  t h e  p e r i o s t e u m  w h ich  i s  r e f l e c t e d  f ro m  th e  zygoma 
t o  t h e  c a n in e  c r e s t ,  c a r e  b e i n g  t a k e n  t o  a v o id  c u t t i n g  th e  
i n f r a  o r b i t a l  n e r v e ,  w h ic h  i f  damaged w i l l  c a u s e  s e v e r e  
p o s t  o p e r a t i v e  p a i n .  A s m a l l  p i e c e  o f  bone i s  t h e n  gouged 
o u t  o f  c a n in e  f o s s a  and t h e  o p e n in g  e n l a r g e d  by bone c u t t i n g  
f o r c e p s ,  c a r e  b e i n g  t a k e n  w i t h  t h e  s p i c u l e s .  The m ucosa  
i s  t h e n  c u t  t o  a  s i z e  c o r r e s p o n d i n g  t o  bone o p e n in g  w h ic h  i s  
t h e n  e n l a r g e d  i n  an  a n t e r i o r  d i r e c t i o n  and t h e  e d g e s  sm oo thed
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o f f  w i t h  a  r a s p  t o  p rom ote  h e a l i n g .  The d i s e a s e d  m ucosa  
l a  t h e n  rem oved  f ro m  t h e  f l o o r  o f  t h e  a n t ru m ,  p o l y p i  when 
p r e s e n t  sure p ic k e d  o u t ,  and t h e  w hole  i n t e r i o r  w ip ed  o u t  
w i t h  gau ze  and  p e r o x i d e .  The a n t e r i o r  t h i r d  o f  i n f e r i o r  
t u r b i n a t e  i s  now rem oved and a  window i n t o  t h e  n o s e  i s  
gouged  o u t  a t  t h e  s i t e  o f  i n f e r i o r  t u r b i n a t e .  T h is  open­
in g  i s  a l s o  c a r r i e d  w e l l  f o r w a r d  t o  f a c i l i t a t e  w a sh in g  o u t  
by t h e  p a t i e n t  a f t e r w a r d s .  The n a s a l  m ucosa may t h e n  be 
p e r f o r a t e d  and c u t  o f f  o r  may be c a r r i e d  i n t o  t h e  a n tru m  a s  
a  f l a p .  The s p o n g e s  a r e  now rem oved and c a n in e  p e r i o s ­
teum  i s  r e t u r n e d  t o  i t s  f o rm e r  p o s i t i o n ,  and s u t u r e d  a f t e r  
b l e e d i n g  h a s  b e e n  a r r e s t e d  by  p a c k in g  r i b b o n  g au ze  i n t o  
t h e  a n t ru m  an  end b e in g  t a k e n  t h r o u g h  t h e  n a s a l  o p e n in g .
The g a u z e  i s  t a k e n  o u t  a f t e r  a  few  h o u r s  and  th e  a n t ru m  i s  
w ashed  o u t  tw ic e  d a i l y  a t  f i r s t  and  t h e n  a t  l o n g e r  i n t e r v a l s  
u n t i l  t h e  f l u i d  r e t u r n s  c l e a r .  C h l o r e t o n e  o in tm e n t  i s  
p r e s c r i b e d  t o  be s n i f f e d  up t h e  n o s t r i l  n i g h t  and m o rn in g .
The d i s c h a r g e  i n  a  s u c c e s s f u l  o p e r a t i o n  s h o u ld  have  
a b a t e d  i n  f ro m  t h r e e  t o  s i x  w e e k s ,  b u t  a s  a l r e a d y  m e n t io n e d  
I  have  had t o  b r e a k  down g r a n u l a t i o n s  i f  d r a i n a g e  h a s  n o t  
b e e n  p r o p e r l y  e s t a b l i s h e d .
I n  c o m p a r in g  t h e  two o p e r a t io n s ,  n a s a l  a n t r o s to m y  and 
t h e  C a ld w e l l  Lftc, i t  i s  o f t e n  d i f f i c u l t  t o  s a y  w h ich  
s h o u ld  be p e r fo rm e d  b u t  i f  t h e r e  i s  any  d o u b t  I  w ould  
a lw a y s  a d v i s e  t h e  l a t t e r .  I t  i s  a  s a f e  o p e r a t i o n  and h a s  
good r e s u l t s  p r o v id e d  t h e  o p e r a t o r  d o e s  n o t  t r e a t  t h e
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m ucosa t o o  r a d i c a l l y .  Too much o f  t h e  i n f e r i o r  t u r b i n a t e  
s h o u ld  n o t  be rem o v ed , a  t o o  f r e e  c u r e t t a g e  of a n tru m  l i n i n g
i s  t o  be d e p r e c a t e d  a s  l e a d i n g  t o  f o r m a t i o n  o f  g r a n u l a t i o n s
w h ich  may f i l l  t h e  a n t ru m  and p ro d u c e  a  v e r y  p e r s i s t e n t  
d i s c h a r g e .  The g r e a t  a d v a n ta g e  o f  th e  o p e r a t i o n  i s  t h a t  
t h e  f i e l d  c a n  be s e e n  and t r e a t e d  u n d e r  i n s p e c t i o n .
W atso n  W i l l i a m s  d o es  n o t  f r e q u e n t l y  p e r fo rm  a  C a ld w e l l  
L u c ,  b u t  r e l i e s  f o r  f r e e  d r a i n a g e  and r e m o v a l  o f  d i s e a s e d  
m ucosa th r o u g h  an  a n t r o  m e a ta l  o p e n in g  w h ic h  i s  made as 
n e a r  t h e  f l o o r  o f  t h e  n o s e  a s  p o s s i b l e  and  c o n t i n u e d  b a c k ­
w ard s  a s  f a r  as  i s  n e c e s s a r y  f o r  c o m p le te  i n s p e c t i o n  o f  
a n t r u m .  He d o e s  t h i s  o p e r a t i o n  t o  a v o id  i n j u r y  t o  d e n t a l  
n e r v e s  and t o  a v o id  re m o v a l  o f  t u r b i n a t e .
The D en k er  m o d i f i c a t i o n  o f  C a l d w e l l  Luo c a r r i e s  t h e  
c a n i n e  f o s s a  o p e n in g  f u r t h e r  f o r w a r d s  t o  i n c l u d e  re m o v a l  o f  
lo w e r  p a r t  o f  a n t r o  m e a t a l  w a l l  w i t h  a muco p e r i o s t e a l  f l a p  
t u r n e d  i n  t o  t h e  f l o o r  o f  a n t r u m .  T h is  i s  a  v e r y  c o m p l i c a t e d
o p e r a t i o n  and a l t h o u g h  i t  p r o v i d e s  a  good v ie w  i t  h a s  n o t h i n g
more t o  recommend i t .
QJtaa.tr $ a .
On s u r v e y  o f  t h e  r e c o r d s  o f  f i f t y  c o n s e c u t i v e  c a s e s  o f  
a n t ru m  s u p p u r a t i o n  i t  was f o u n d  t h a t  C a ld w e l l  Luc o p e r a t i o n  
was done i n  tw o ,  a  d e s c r i p t i o n  o f  w h ic h  w i l l  i l l u s t r a t e  t h e  
t y p e  o f  c a s e  t o  w h ic h  t h e  o p e r a t i o n  i s  b e s t  s u i t e d .
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A .A .,  m a le ,  f i f t y - e i g h t ,  h ad  p a i n  o v e r  l e f t  eye  o f  one 
p e e k ' s  d u r a t i o n ;  no n a s a l  d i s c h a r g e ,  b u t  l e f t  s i d e  o f  
n o s e  was s t u f f y .  T h e re  was a  f l e s h y  s w e l l i n g  i n  l e f t
n o s t r i l  t h e  n a t u r e  o f  w h ic h  was d o u b t f u l  a t  f i r s t  s i g h t .
A C a l d w e l l  Luc o p e r a t i o n  was done and p a r t  o f  s w e l l i n g  
w h ic h  was p o ly p o id  i n  n a t u r e  was s e n t  f o r  p a t h o l o g i c a l  s e c ­
t i o n ,  and r e p o r t  w h ic h  was t o  t h e . e f f e c t  t h a t  i t  was c h r o n i c  
in f l a m m a to r y  g r a n u l a t i o n  t i s s u e .
The p a t i e n t  d i d  w e l l  and was d i s c h a r g e d  f r e e  f ro m  p a i n .
The o t h e r  c a s e ,  E . E . ,  f e m a l e ,  a g e ,  f i f t y - o n e  i s  an  exam ple  
o f  t h e  d e n t a l  ty p e  o f  a n tru m  i n f e c t i o n .
E i g h t e e n  m onths  ago sh e  had  some t e e t h  rem oved f ro m  
u p p e r  jaw  and c o m p la in e d  o f  h a v in g  s h o r t l y  a f t e r  some d i s ­
c h a r g e  f ro m  a  t o o t h  s o c k e t  and p u r u l e n t  d i s c h a r g e  f ro m  r i g h t  
n o s t r i l .  T h i s  d i s c h a r g e  s to p p e d  f o r  a  y e a r  b u t  a g a i n  r e ­
t u r n e d  s h o r t l y  b e f o r e  she  w as  s e e n  a t  B r i s t o l  G e n e r a l  H o s p i t a l .  
She h ad  a  d i s c h a r g i n g  a l v e o l a r  s i n u s  w i t h  pus  i n  m id d le  m e a t u s .
A C a l d w e l l  Luc o p e r a t i o n  was done and  s i n u s  c u r e t t e d  
and p a t i e n t  was w e l l  o m w e e k  l a t e r .  One m onth l a t e r  t h e r e  
was a  s m a l l  f i s t u l a  f ro m  s c a r  t o  a n t ru m  w h ic h  h e a l e d  u p .  
F r o n t a l  S i n u s i t i s  ( C h r o n i c ) .
T h e re  i s  a  c h o i c e  o f  two o p e r a t i o n s  f o r  f r o n t a l  s i n u s i t i s ,  
a n  i n t r a ,  o r  p e r  n a s a l ,  and an  e x t e r n a l  r o u t e ,  and  one r e ­
q u i r e s  v e r y  c l e a r  i n d i c a t i o n s  when d e c i d i n g  on t h e  m ost 
s u i t a b l e  p r o c e d u r e  f o r  e a c h  c a s e .  I  am o f  t h e  o p i n i o n  t h a t  
i f  t h e r e  i s  no p a i n  o r  t e n d e r n e s s  w i th  d i s c h a r g e ,  o p e r a t i o n
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i s  o o n t r a i n d i c a t e d  as  b e in g  u n n e c e s s a r y  and t h a t  no  s u r g i c a l  
i n t e r f e r e n c e  on t h e  f r o n t a l  s i n u s  s h o u ld  be u n d e r t a k e n  i f  
t h e  c o n d i t i o n  d o es  n o t  a b s o l u t e l y  demand i t .
The i n t r a  n a s a l  r o u t e  i s  u s e d  when t h e r e  i s  p a i n  and 
t e n d e r n e s s  w i th  d i s c h a r g e  a s s o c i a t e d  w i t h  to x a e m ic  e f f e c t s  
s u c h  as  f a i l u r e  t o  c o n c e n t r a t e  o r  m e n ta l  d e p r e s s i o n .  The 
s u i t a b l e  s i n u s  as  d e te r m in e d  by  X - r a y  f o r  t h i s  o p e r a t i o n  i s  
s m a l l  and s h o u ld  n o t  be e n c r o a c h e d  upon  b y  e th m o id a l  c e l l s .
The n o s e  s h o u ld  p r o v id e  s u f f i c i e n t  s p a c e  f o r  th e  n e c e s s a r y  
i n t r a  n a s a l  w o rk .
The e x t e r n a l  o p e r a t i o n  i s  r e s e r v e d  f o r  th e  c a s e  i n  w h ich  
t h e r e  i s  e v id e n c e  o f  a  s p r e a d  of i n f e c t i o n  beyond  t h e  s i n u s  
l i m i t s  and when i n t r a  c r a n i a l  in v o lv e m e n t  i s  im m inent as  
i n  t h e  f o l l o w i n g  i n s t a n c e .
L . P . ,  m a le ,  e i g h t e e n ,  had  s e v e r e  f r o n t a l  h e a d a c h e  f o r  
t h r e e  w eeks w i t h  s w e l l i n g  of f o r e h e a d .  The n o se  was 
s t u f f y  and t h e r e  was n a s a l  d i s c h a r g e .  X - r a y  showed o p a c i t y  
o f  l e f t  f r o n t a l  and  a n t r u m .
The f r o n t a l  s i n u s  was e x p o se d  and  pus and e n g o rg e d  mucous 
membrane was f o u n d .  The a n t e r i o r  w all o f  f r o n t o  n a s a l  d u c t  
was c h ip p e d  away and t h e  s w o l le n  a n t e r i o r  end  o f  m id d le  t u r ­
b i n a t e  rem o v ed .  A b o u g ie  was p a s s e d  i n t o  th e  f r o n t a l  s i n u s .
L e f t  a n t ru m  was opened  and d r a i n e d  and  a  s m a l l  d r a i n ­
age  tu b e  was p a s s e d  up l e f t  n o s t r i l  i n t o  f r o n t a l  s i n u s .
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One y e a r  l a t e r  t h e r e  was o c c a s i o n a l  f r o n t a l  n e u r a l g i a  
and  b u t  f o r  s l i g h t  d i s c h a r g e  t h e  c o n d i t i o n  o f  p a t i e n t  was 
s a t i s f a c t o r y .
The i n d i c a t i o n s  i n  t h i s  c a s e  f o r  e x t e r n a l  o p e r a t i o n  
w ere  i n  my o p i n i o n  t h e  e x t e r n a l  s w e l l i n g  and t h e  s e v e r i t y  
o f  p a i n .
The i n t r a  n a s a l  o p e r a t i o n  i s  p e r fo rm e d  l a t e r a l  t o  th e  
m id d le  t u r b i n a t e  and c o n s i s t s  o f  b r e a k i n g  down t h e  a g g e r  
c e l l s  and w id e n in g  t h e  o s t iu m  by  t h e  p a s s a g e  o f  b o u g ie s  and 
r a s p s .
F i r s t l y  t h e  a g g e r  c e l l s  a r e  opened  and rem oved by a  
m a s to id  c u r e t t e  p la c e d  a n t e r i o r  t o  and j u s t  above t h e  a n t e r i o r  
end  of m id d le  t u r b i n a t e . A c a n n u l a  i s  t h e n  p a s s e d  up th e  
d u c t  and rem o v ed ,  and th e  s m a l l e s t  s i z e  o f  r a s p  sm e a re d  
w i t h  B . I . P .  i s  p a s s e d  up and moved g e n t l y  up  and  down so 
t h a t  i t s  a n t e r i o r  s u r f a c e  w e a r s  down t h e  a n g le  fo rm e d  by  
t h e  f l o o r  o f  t h e  s i n u s  and n a s a l  p r o c e s s  o f  f r o n t a l  b o n e .
No f o r c e  s h o u ld  be u s e d  and when t h e  o p e n in g  h a s  b e e n  p a t i e n t l y  
e n l a r g e d  t h e  n e x t  s i z e  o f  r a s p  i s  em ployed  t o  s t i l l  f u r t h e r  
w id e n  t h e  o s t i u m  t o  p r o v id e  f r e e  d r a i n a g e *  T h i s  o p e r a t i o n  
i s  n o t  w i t h o u t  d a n g e r  and c a r e  s h o u ld  be t a k e n . t o  w ork 
l a t e r a l l y  t o  m id d le  t u r b i n a t e  so  t h a t  t h e  c r i b r i f o r m  p l a t e  
may be k e p t  i n t a c t .  The p a t i e n t  s h o u ld  be  k e p t  i n  bed  and 
n o s e  and s i n u s  s y r i n g e d  o u t  o c c a s i o n a l l y .
I f  much p a i n  f o l l o w s  i t  may t h e n  be n e c e s s a r y  t o  p ro c e e d  
t o  p e r f o r m  t h e  e x t e r n a l  o p e r a t i o n .
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W atson  W i l l i a m s  h a s  d e v i s e d  a  v e r y  s im p le  t e c h n i q u e  
f o r  i n t r a  n a s a l  d r a i n a g e  o f  t h e  f r o n t a l  s i n u s  and i t  h a s  
t h e  a d v a n ta g e  o f  e r a d i c a t i n g  t h e  e th m o id  l a b y r i n t h  t h e  
c o n t i n u e d  i n f e c t i o n  o f  w h ich  so  f r e q u e n t l y  b r i n g s  f a i l u r e  
t o  a  l e s s  e x t e n s i v e  o p e r a t i o n .  W ith  a n g u l a r  punch f o r c e p s  
he c u t s  t h r o u g h  t h e  a t t a c h m e n t  o f  th e  a n t e r i o r  end  o f  
m id d le  t u r b i n a t e  and  p r o c e e d s  t o  rem ove t h e  e t h m o i d a l  c e l l s  
p i e c e  m ea l  u n t i l  t h e  o s t iu m  i s  r e a c h e d  w here  t h e  r a s p s  a re  
u se d  to  w iden  t h e  o s t i u m .  He c l a i m s  g r e a t e r  s a f e t y  f o r  
t h i s  m ethod  i n  t h a t  i t  l e s s e n s  t h e  d a n g e r  o f  i n j u r y  t o  t h e  
c r i b r i f o r m  p l a t e .
Aa a l r e a d y  s t a t e d  th e  e x t e r n a l  o p e r a t i o n  i s  r e s e r v e d  f o r  
c a s e s  sho w in g  i n t r a  c r a n i a l  e x t e n s i o n  o r  i n f e c t i o n  o f  s o f t  
p a r t s  o r  e x t re m e  p a i n  w i th  r e t e n t i o n  o f  pus i n  t h e  s i n u s .
The O g s to n  Luc o p e r a t i o n  c o n s i s t s  o f  o p e n in g  f r o n t a l  
s i n u s  a lo n g  t h e  s u p r a o r b i t a l  r i d g e  a f t e r  r e f l e c t i n g  t h e  
p e r i o s t e u m  and m ak ing  a s  s m a l l  an o p e n in g  a s  i s  c o n s i s t e n t  
w i t h  t h o r o u g h  r e m o v a l  o f  c a r i q u s  bone i f  p r e s e n t .  P o l y p i  
a r e  rem oved  and  t h e  s i n u s  i s  mopped o u t  w i t h  d r y  g a u z e .  The 
s i n u s  w a l l s  s h o u ld  n o t  be c u r e t t e d  and when t h e  o s t iu m  h a s  
b e e n  o p en ed  up b y  a  p ro b e  a  tu b e  i s  g e n t l y  p a s s e d  down i n t o  
n o s e  a s  f a r  a s  t h e  v e s t i b u l e .  T h i s  i s  t h e  acme o f  c o n ­
s e r v a t i s m  and w i l l  be s u c c e s s f u l  o n ly  i f  t h e  e t h m o i d a l  
c e l l s  a r e  sound  b u t  i n  my e x p e r i e n c e  t h e y  se ld o m  a r e  f r e e  
f ro m  i n f e c t i o n  when f r o n t a l  s i n u s i t i s  o f  some m onths  d u r a ­
t i o n  i s  p r e s e n t .
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H o w a r th ’ s  o p e r a t i o n  p r o v i d e s  t h e  n e c e s s a r y  d r a i n a g e  
f o r  e th m o id a l  c e l l s  when a s s o c i a t e d  w i t h  f r o n t a l  s i n u s i t i s .
The i n c i s i o n  f o r  t h i s  o p e r a t i o n  e x t e n d s  f ro m  t h e  
o u t e r  c a n t h u s ,  u n d e r n e a t h  t h e  s u p r a  o r b i t a l  r i d g e  and down 
t h e  s i d e  o f  n o s e .  The p u l l e y  o f  s u p e r i o r  o b l i q u e  i s  c u t  
and l a c r i m a l  s a c  r a i s e d  f ro m  t h e  bone and s i n u s  o pened  f ro m  
t h e  r o o f  of o r b i t ,  rem o v in g  t h e  w hole  f l o o r  i n  t h e  p r o c e s s .  
P o l y p i  a r e  rem oved when p r e s e n t  and t h e  m ucosa i s  l e f t  u n ­
to u c h e d  . A tu b e  i s  p a s s e d  up t h e  f r o n t o  n a s a l  d u c t  so  
a s  t o  h e l p  i n  t h e  i d e n t i f i c a t i o n  o f  t h e  a s c e n d in g  p r o c e s s  o f  
m a x i l l a  w h ich  i s  re m o v e d .  The e th m o id a l  c e l l s  a r e  t h e n  
opened  and rem oved t h r o u g h  t h e  l a c r i m a l  g ro o v e  and when 
th e  f r o n t o  n a s a l  d u c t  h a s  b e e n  f r e e d  f ro m  o b s t r u c t i o n  a  tu b e  
i s  i n s e r t e d  i n t o  t h e  s i n u s  and p a s s e d  i n t o  t h e  n o se  f o r  
d r a i n a g e  p u r p o s e s .
A m ethod  o f  d r a i n a g e  f o r  a l l  c a s e s  t h a t  c a n n o t  be c u re d  
by  i n t r a  n a s a l  m ethod  i s  d e s c r i b e d  byH am ar and R u s s e l l  
( J o u r n a l  o f  L a r y n g o lo g y  and O to lo g y  1 9 3 1 ) .  The o b j e c t  i s  
t o  draw  a  c a t h e t e r  i n t o  t h e  s i n u s  and  o u t  by n o s e  w here  i t  
may r e m a in  u n t i l  s u p p u r a t i o n  h a s  c e a s e d .  F i r s t  o f  a l l  a 
s m a l l  o p e n in g  i s  made i n t o  t h e  s i n u s  i n  t h e  u s u a l  way and 
a  g o ld  w ir e  p ro b e  t o  w h ich  i s  a t t a c h e d  a  t h r e a d  i s  p a s s e d  
i n t o  th e  s i n u s .  A s o f t  r u b b e r  c a t h e t e r  i s  t h e n  t i e d  t o  
t h r e a d  and p u l l e d  down t h r o u g h  t h e  in fu n d ib u lu rn  and a n c h o re d  
a t  t h e  s i n u s .
When i t  becom es i m p e r a t i v e  t o  i n t e r f e r e  i n  a c u t e  f r o n t a l  
s i n u s i t i s ,  t h e  e x t e r n a l  o p e r a t i o n  o f  O g s to n  Luc o r  H ow arth
- 9 2 -
i s  i n d i c a t e d .  E i t h e r  o f  t h e s e  p r o c e d u r e s  p r o v id e s  a  f i e l d  
u n d e r  o b s e r v a t i o n  and p r e v e n t s  t h e  u n s u s p e c t e d  s p r e a d  o f  i n ­
f e c t i o n .  B u t ,  i n  c h r o n i c  f r o n t a l  s i n u s i t i s  t h e  i n t r a  n a s a l  
o p e r a t i o n  i s  t h e  one o f  c h o i c e ,  u n l e s s  t h e r e  i s  e v id e n c e  
o f  e x t r a  o r  I n t r a  c r a n i a l  s p r e a d  o f  i n f e c t i o n ,  when t h e  e x ­
t e r n a l  m ethod  s h o u ld  be u s e d .
T h i s  c a s e  i s  I  t h i n k  w o r th  r e c o r d i n g  a s  i l l u s t r a t i n g  t h e  
f a c t  t h a t  f r o n t a l  h e a d a c h e  i s  n o t  a lw ay s  due t o  f r o n t a l  s u p p ­
u r a t i o n .
E .V .  f e m a l e ,  tw e n t y - s e v e n ,  had  s e v e r e  f r o n t a l  p a i n  o f  t h r e e  
m onth*s  d u r a t i o n  d ia g n o s e d  on X - ra y  f i n d i n g  t o  f r o n t a l  s i n u s ­
i t i s  and ow ing t o  t h e  n a r r o w n e s s  o f  n a s a l  p a s s a g e s  an  e x t e r n a l  
o p e r a t i o n  was p e r f o r m e d .  N o th in g  was fo u n d  i n  s i n u s  w h ic h  was 
a p p a r e n t l y  h e a l t h y  b u t  t h e  p a t i e n t  l o s t  h e r  h e a d a c h e  and made 
a  c o m p le te  r e c o v e r y .  I t  i s  p o s s i b l e  I  t h i n k  t h a t  t h i s  m ig h t  
have  b een  an  exam p le  o f  vacuum h e a d a c h e .  A n o th e r  c a s e  i l l u s ­
t r a t i n g  c o n t r a s t i n g  t r e a t m e n t  t o  th e  above w i t h  s i m i l a r l y  s u c ­
c e s s f u l  r e s u l t .
B . C . ,  m a le ,  s i x t e e n ,  r e c e i v e d  a  blow  on  n o s e  c a u s i n g  p a i n  
and b l e e d i n g  and n a s a l  o b s t r u c t i o n .
An X - r a y  p h o to g ra p h  i n d i c a t e d  a c u t e  f r o n t a l  s i n u s i t i s .  Men­
t h o l  and s te a m  was a l l  t h a t  was r e q u i r e d  t o  p ro d u c e  s a t i s f a c t o r y  
r e s u l t s  and t h e  boy  was f r e e  f ro m  symptoms i n  f o u r t e e n  d a y s .  
C h ro n ic  E t h m o i d i t i s .
C o n s e r v a t i s m  i n  t h i s  c o n d i t i o n  i s  s e ld o m  re w a rd e d  u n l e s s  
one c a n  be p o s i t i v e  t h a t  t h e  p o ly p o id  d e g e n e r a t i o n  i s
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n o t  a cco m p an ied  b y  p u r u l e n t  d i s c h a r g e .  When p o ly p o id  
d e g e n e r a t i o n  i s  n o t  a s s o c i a t e d  w i t h  pus  t h e  p o l y p i  s h o u ld  be 
s n a r e d  u n d e r  l o c a l  a n a e s t h e s i a  o f  c o c a in e  and a d r e n a l i n  and  
t h e r e  I s  a  p o s s i b i l i t y  t h a t  t h e y  may n o t  r e t u r n .  B u t i f  
t h e  p o l y p i  do r e t u r n  q u i c k l y  and r e p e a t e d l y  a f t e r  s n a r i n g  
a s  t h e y  o f t e n  d o , e s p e c i a l l y  when a s s o c i a t e d  w i t h  pus my 
p r a c t i s e  i s  t o  a d v i s e  d e s t r u c t i o n  o f  e t h m o i d a l  c e l l s  w h ic h  
may be done by S l u d e r * s  m e th o d .
U nder g e n e r a l  a n a e s t h e s i a  S l u d e r ' s  k n i f e  i s  i n s e r t e d  
l a t e r a l l y  t o  t h e  a n t e r i o r  end  o f  m id d le  t u r b i n a t e  and g e n t l y  
p u sh ed  up  a s  f a r  a s  i t  w i l l  g o .  The b la d e  i s  t h e n  t u r n e d  
o u tw a rd s  and p u l l e d  s h a r p l y  downwards and f o r w a r d s  t o  c u t  
t h e  a t t a c h m e n t  of  a n t e r i o r  e n d .  The b l a d e  i s  t h e n  i n ­
s i n u a t e d  b e tw e e n  t h e  t u r b i n a t e  and se p tu m  and when i t  h a s  b een  
g e n t l y  p u sh ed  up t o  t h e  c r i b r i f o r m  p l a t e  i t  i s  t u r n e d  in w a rd s  
and p u l l e d  down. T h i s  i s  r e p e a t e d  u n t i l  a l l  b u t  t h e  p o s t ­
e r i o r  end  h a s  b e e n  rem o v ed  and t h i s  may be c o m p le te d  by 
s n a r i n g .  The k n i f e  i s  t h e n  u s e d  t o  b r e a k  down t h e  c e l l s  
and  p i e c e s  a r e  rem o v ed  by  f o r c e p s .
D ouches  s h o u ld  n o t  be em ployed  and  t h e  p a t i e n t  s h o u ld  
n o t  b lo w  h i s  n o s e  f o r  t w e n t y - f o u r  h o u r s .  M e n th o l  i n h a l a ­
t i o n s  o r  l i q u i d  p a r a f f i n  s p r a y  w i l l  h a s t e n  t h e  p r o c e s s  o f  
h e a l i n g .
I t  i s  s e ld o m  t h a t  c h r o n i c  e t h m o i d i t i s  e x i s t s  a lo n e  
and t h i s  c a s e  w i l l  i l l u s t r a t e  t h e  p o i n t .
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C .A . ,  m a le ,  t h i r t y - o n e .  T h i s  man h ad  r e c u r r e n t  c o l d s , 
s o r e  t h r o a t ,  b r o n c h i t i s  and  f r e q u e n t  a t t a c k s  o f  a s th m a .
T h re e  m onths  a f t e r  t h e  f o l l o w i n g  e x t e n s i v e  o p e r a t i o n  t r e a t ­
m ent had  b e e n  c a r r i e d  o u t  he was f r e e  f ro m  c o l d s  and had  
n o t  had  a n  a t t a c k  o f  a s th m a .
A subm ucous r e s e c t i o n  o f  s e p tu m  w i t h  l i f t  a n t e r i o r  
m id d le  t u r b i n e c t o m y  and r e m o v a l  o f  p o ly p i  was f i r s t  p e r ­
f o r m e d .  The a n t e r i o r  e t h m o i d a l  c e l l s  w ere  o p en ed  and 
c u r e t t e d .  R i g h t  a n t r o s to m y  and r i g h t  a n t e n i o r  m id d le  
t u r b i n e c t o m y  done l a t e r  c o m p le te d  t h e  s u r g i c a l  t r e a t m e n t  w i t h  
t h e  above s a t i s f a c t o r y  r e s u l t .  A n o th e r  i n s t a n c e  o f  r e l i e f  
t o  a s th m a  was s e e n  i n  F . C . ,  t h i r t y - o n e  who had  a s th m a  f o r  
f i v e  y e a r s  b e f o r e  o p e r a t i o n .  The p a t i e n t  had  f r o n t a l  
h e a d a c h e  i n  t h e  m o rn in g  w i th  n a s a l  and p o s t  n a s a l  c a t a r r h  
b u t  w i t h o u t  n a s a l  o b s t r u c t i o n .  A submucous r e s e c t i o n  o f  
s e p tu m  and re m o v a l  o f  b o th  m id d le  t u r b i n a t e s  s u f f i c e d  t o  
c l e a r  up  e t h m o i d i t i s  and s i x  m o n th s  l a t e r  had  n o t  h ad  an  
a s t h m a t i c  a t t a c k  s i n c e  o p e r a t i o n .
The p o s t e r i o r  e t h m o i d a l  may be e n t e r e d  i n  t h e  same 
way b y  p e n e t r a t i n g  t h e  c a p s u l e  f u r t h e r  b a c k .  I f  i t  i s  
d e c i d e d  t o  s a v e  t h e  t u r b i n a t e  and I  t h i n k  t h e  m o d ern  t e n ­
d e n c y  i s  t o  take t h i s  c o u r s e  t h e  o p e r a t i o n  f o r  d e s t r u c t i o n  
o f  e t h m o i d a l  c e l l s  i s  t h a t  d e s c r i b e d  u n d e r  f r o n t a l  s i n u s ­
i t i s  a s  p r a c t i s e d  b y  W atson  W i l l i a m s .
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The e x t e r n a l  o p e r a t i o n  p r a c t i s e d  by H ow arth  i s  i n ­
d i c a t e d  when i n f e c t i o n  i s  s p r e a d i n g  t o  o r b i t  o r  when a 
f i s t u l a  c o m m u n ic a t in g  w i th  t h e  e th m o id a l  l a b y r i n t h  i s  fo u n d  
i n  t h e  r e g i o n  o f  i n n e r  c a n t h u s .  The c a s e  now t o  be d e s ­
c r i b e d  i l l u s t r a t e s  t h i s  p o i n t  and a l s o  p o i n t s  t o  t h e  n e e d  
f o r  e a r l y  r a d i c a l  t r e a t m e n t  when t h e  i n f e c t i o n  h a s  l e f t  t h e  
c o n f i n e s  o f  t h e  s i n u s e s  and c e l l s .
F . S .  f e m a l e ,  age f i f t e e n .  The p a t i e n t  had  p a i n  and 
s w e l l i n g  i n  r i g h t  e y e l i d  f o r  f o u r t e e n  d a y s  b e f o r e  sh e  was 
e x a m in e d .  When s e e n  a t  B r i s t o l  G e n e r a l  H o s p i t a l  r i g h t  
e y e l i d  w as r e d  a n d  o e d e m a to u s ,  and p a i n f u l  and t h e r e  w as 
p u r u l e n t  d i s c h a r g e  f r o m  t h e  e y e .
A c u rv e d  i n c i s i o n  was made a ro u n d  t h e  i n n e r  m a rg in  of 
th e  o r b i t  when pus was s e e n  t o  be com ing f ro m  ethmoid c e l l s .
A d r a i n a g e  tu b e  was i n s e r t e d  when e th m o id a l  c e l l s  had  b e e n  
c u r e t t e d .  A week l a t e r  l e f t  a n t e r i o r  e th m o id a l  c e l l s  w ere  
c u r e t t e d  and re m o v a l  p o l y p i  w i t h  r i g h t  m id d le  t u r b i n e c t o m y ,  
was p e r fo rm e d  b jrt  t h r e e  d ay s  l a t e r  p r o j e c t i l e  v o m i t in g  com­
m enced and  t | i e  p a t i e n t  f e l t  d rom ay and  h ad  a  a lo w  p u l s e .
An i n c i s i o n  was made o v e r  f r o n t a l  s i n u s e s  and t r e p h i n e  o pen ­
i n g  was made t h r o u g h  t h e  p o s t e r i o r  w a l l  o f  r i g h t  s i n u s ;  pus 
w e l l e d  o u t  and  a tu b e  was p u t  i n t o  t h e  t r e p h i n e d  a r e a .  F i v e  
d a y s  l a t e r  t h e  i n c i s i o n  and t r e p h i n e d  a r e a  w ere e n l a r g e d  
and more pus was f o u n d .  C h e y n e -S to k e s  b r e a t h i n g  and 
p a t i e n t  d i e d  two d a y s  l a t e r .  P o s t  m ortem  e x a m i n a t i o n  r e ­
v e a l e d  d i f f u s e  m e n i n g i t i s  i n  f r o n t a l  a r e a  w i t h  pus  i n  a l l  
t h e  a c c e s s o r y  s i n u s e s .
—96—
U n t r e a t e d  e th m o id a l  i n f e c t i o n  as  a l r e a d y  s t a t e d  w i l l  
o f t e n  p r o lo n g  s u p p u r a t i o n  a f t e r  a  t o o  c o n s e r v a t i v e  m ethod 
o f  t r e a t m e n t  h a s  b e e n  a d o p te d  and I  am o f  t h e  o p i n i o n  t h a t  
u n s u s p e c t e d  e t h m o i d i t i s  was r e s p o n s i b l e  f o r  a  p e c u l i a r  
c o n d i t i o n  s e e n  i n  t h i s  p a t i e n t .
D .M .,  f e m a l e ,  t w e n t y - f o u r  had  c o l d s  i n  h e a d  and e p i s -  
t a x i s  w i t h  s e v e r e  h e a d a c h e  and d i s c h a r g e  on b o t h  s i d e s .
On e x a m i n a t i o n  t h e r e  was a  s w e l l i n g  i n  r i g h t  c h e e k  w i t h  
d u l l  a c h in g  above  and b e lo w  t h e  r i g h t  e y e .  T h e re  was no 
pus  i n  t h e  n o se  b u t  t h e  p a t i e n t  was s l i g h t l y t e n d e r  i n  f l o o r  
o f  r i g h t  f r o n t a l  s i n u s .  R ig h t  a n tru m  was n o t  so  c l e a r  a s  
t h e  l e f t  b u t  X - r a y  d id  n o t  r e v e a l  s i n u s  i n f e c t i o n  and as  
t e e t h  w ere  s e p t i c  t h e y  w ere  t h o u g h t  r e s p o n s i b l e .  Two 
m onths  l a t e r  t h e  p a t i e n t  came up  a g a i n  w i t h  d i s c h a r g e  f ro m  
r i g h t  n o s t r i l  and a r u p t u r e d  a b s c e s s  i n  r i g h t  c h e e k .  The 
c o n d i t i o n  c l e a r e d  up and n o t h i n g  more h a s  b e e n  s e e n  o f  th e  
p a t i e n t .
When d e a l i n g  w i t h  t h e  p o s t e r i o r  e t h m o i d a l  c e l l s  i t  i s  
o f t e n  a d v i s a b l e  t o  o pen  t h e  s p h e n o i d a l  b e c a u s e  t h e  two a r e  
v e r y  o f t e n  i n f e c t e d  t o g e t h e r .
S p h e n o id a l  O p e r a t i o n .
The S p h e n o id a l  may be opened  by e x t e r n a l  m ethod o f  
H o w arth  d e s c r i b e d  a b o v e ,  b u t  t h e  u s u a l  and s a f e s t  way i s  
b y  t h e  n a s a l  r o u t e ;  when t h e  o p e r a t i o n  s h o u ld  be c o n s e r v a t i v e
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w i t h  t h e  s o l e  o b j e c t  o f  p r o v i d i n g  d r a i n a g e .  The s i n u s  
s h o u ld  n e v e r  be c u r e t t e d  on a c c o u n t  o f  t h e  c l o s e  r e l a t i o n ­
s h i p  o f  v e s s e l s  and n e r v e s  and a l s o  b e c a u s e  o f  t h e  f r e ­
q u e n t  i m p e r f e c t i o n s  o f  t h e  s i n u s  w a l l s  t h e  c ra n iu m  may 
e a s i l y  be e n t e r e d .
The o p e r a t i o n  may be p e r fo rm e d  u n d e r  i n s p e c t i o n  o r  by 
t h e  s e n s e  o f  t o u c h ,  e a c h  m ethod  h a v in g  i t s  good p o i n t s .  By 
t h e  f i r s t  m ethod  th e  m id d le  t u r b i n a t e  i s  rem oved and H a je k * s  
hook  p a s s e d  i n t o  th e  s i n u s  t h r o u g h  th e  o s t i u m  and p u l l e d  
o u t  t o  e n l a r g e  t h e  o p e n in g .
The s e c o n d  m ethod h a s  t h e  a d v a n ta g e  o f  s a v in g  t h e  t u r ­
b i n a t e  b u t  i t  r e q u i r e s  e x p e r i e n c e  t o  f i n d  t h e  o s t iu m  w i t h o u t  
i n s p e c t i o n .  T hrough  th e  o p e n in g  made by th e  d i a g n o s t i c  
c a n n u l a  t h e  c u t t i n g  f o r c e p s  a r e  p a s s e d  c l o s e d .  They a r e  
t h e n  o p en ed  and p u l l e d  o u t  s l i g h t l y  u n t i l  t h e  u p p e r  b la d e  
t o u c h e s  t h e  a n t e r i o r  w a l l .  The a n t e r i o r  w a l l  i s  t h e n  r e ­
moved p i e c e  m eal b u t  c a r e  s h o u ld  be t a k e n  when c u t t i n g  i n  
t h e  d i r e c t i o n  o f  t h e  P o o f  l e s t  t h e  c r a n i a l  c a v i t y  be e n t e r e d  
and a g a i n  t h e  c a v e r n o u s  s i n u s  may be e n d a n g e r e d  u n l e s s  c a r e  
i s  e x e r c i s e d .  When c u t t i n g  i n  a  l a t e r a l  d i r e c t i o n  th e  i n ­
s i d e  o f  s p h e n o i d a l  s i n u s  s h o u ld  be t r e a t e d  w i t h  t h e  g r e a t ­
e s t  r e s p e c t  and no s h a r p  i n s t r u m e n t  s h o u ld  e v e r  be u s e d .
The w a l l s  a r e  a lw a y s  t h i n  and may become s o f t e n e d  w i t h  c h r o n i c  
s u p p u r a t i o n .  Of c o u r s e  t h e  r e l a t i o n s h i p  o f  o p t i c  n e r v e  
s h o u ld  a lw a y s  be b o rn e  i n  mind b e c a u s e  n e g l e c t  o f  t h i s  p o i n t  
w i l l  s u r e l y  c a u s e  p e rm a n e n t  b l i n d n e s s  i f  t h e  n e r v e  i s  i n j u r e d .
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The f o l l o w i n g  c a s e  i l l u s t r a t e s  w hat i s  commonly fo u n d  
i n  s p h e n o i d i t i s .
R .G . ,  f e m a l e ,  t h i r t y - s e v e n .  P a in  b e tw e e n  th e  e y e s  and 
p o s t  n a s a l  d i s c h a r g e  f o r  y e a r s ;  n a r ro w  n a s a l  c a v i t i e s ,
X - r a y  d i s c l o s e d  n o t h i n g .  T h e re  was d i m i n u t i o n  o f  l e f t  
v i s u a l  f i e l d  and pus was fo u n d  i n  l e f t  s p h e n o i d a l  s i n u s .
The anterior w a l l  was c u t  away and v i s i o n  improved, .
A n o th e r  c a s e ,  W .R ., m a le ,  f o r t y - s e v e n ,  had  l o s s  o f  
v i s i o n  i n  l e f t  eye  due t o  l e f t  a x i a l  o p t i c  a t r o p h y .  T h e re  
was pus i n  l e f t  s p h e n o i d a l  s i n u s  and e t h m o i d a l  c e l l s .  An­
t e r i o r  s p h e n o i d a l  w a l l  was b r o k e n  down and S l u d e r ' s  o p e r a ­
t i o n  p e r fo rm e d  on e th m o id  w i t h o u t  im p ro v e m e n t .  The p a t i e n t  
had  to o  l o n g  d e n ie d  h i m s e l f  t r e a t m e n t  and h ad  s u f f e r e d  
a c c o r d i n g l y .
When s u r g i c a l  t r e a t m e n t  has  f a i l e d  t o  e f f e c t  a  cu re  i n  
n a s a l  s i n u s i t i s  rad ium  may o f t e n  be used  s u c c e s s f u l l y  
e s p e c i a l l y  when th e  t r o u b l e  i s  s e a t e d  i n  t h e  e th m o id a l  l a b y ­
r i n t h .
I n  one c a s e  a  g i r l  o f  e i g h t e e n  who had  d o u b le  c h r o n i c  
e t h m o i d i t i s  c h a r a c t e r i s e d  by  pus  and p o l y p i  and  who had  
b e e n  t r e a t e d  u n s u c c e s s f u l l y  by s u r g e r y ,  5 mgm. u n s c r e e n e d  
r a d iu m  was i n s e r t e d  i n  one n o s t r i l  a t  a  t im e  and l e f t  f o r  
f o u r  h o u r s .  One week l a t e r  r e a c t i o n  was s t i l l  m arked b u t  
t h e r e  was l e s s  d i s c h a r g e .  A f t e r  a n o t h e r  w eek , o b s t r u c t i o n  
was l e s s  and f o u r  m onths  l a t e r  no  pus was s e e n .  A s i m i l a r  
r e s u l t  was o b t a i n e d  i n  a n o t h e r  c a s e  b u t  i n  a man who showed 
e x c e s s i v e  h y p e r p l a s t i c  p o ly p o id  f o r m a t i o n  w i t h o u t  pus  t o
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t h e  e x t e n t  o f  b u l g i n g  a t  b r id g e  o f  n o se^  Ho im provem ent 
was o b t a i n e d  a f t e r  two a p p l i c a t i o n s  o f  a  s i m i l a r  d o s e .  
I o n i z a t i o n  h a s  f ro m  t im e  t o  t im e  b e e n  b r o u g h t  f o r w a r d  as  a  
c u r e  f o r  c h r o n i c  s i n u s i t i s  b u t  i t  i s  o n l y  s u i t a b l e  f o r  
c a s e s  i n  w h ich  t h e r e  i s  no bony  l e s i o n  and t h i s  t o  my 
mind i s  n o t  a lw a y s  e a s y  t o  d e t e r m i n e .  The m ethod  d o es  
n o t  h o ld  a n y  a d v a n ta g e  o v e r  s u r g i c a l  d r a i n a g e  e x c e p t  when 
o p e r a t i o n  i s  r e f u s e d .  I t  m ig h t  be t r i e d  more o f t e n  I  
t h i n k  i n  th e  ty p e  of c a s e  t o  w h ich  ra d iu m  a p p l i e s  i f  enough  
o f  t h e  s i n u s  t o  h o ld  f l u i d  h a s  b een  l e f t .
F r i e l  ( P r a c t i t i o n e r ,  December 1919) a d v i s e s  t h e  f o l l o w ­
in g  d o s a g e  -  Antrum  15 M.A. f o r  10 m i n u t e s .
F r o n t a l  10 M.A. f o r  10 m i n u t e s .
S p h e n o id a l  7 M.A. f o r  10 m i n u t e s .
A.A. T r o t t e r  ( A r c h iv e s  o f  O t o l a r y n g o l  J u l y  1 930)  h a s
d e v i s e d  a  m ethod  o f  t r e a t i n g  c h r o n i c  s u p p u r a t i o n  o f  a n tru m  
by d i a th e r m y  t h r o u g h  an o p e n in g  i n  c a n i n e  f o s s a  t h e  f i e l d  
b e i n g  i l l u m i n a t e d  b y  an a n t r o s c o p e .  Ten c a s e s  have  b e e n  
t r e a t e d  su co ess f& 3 .} y  b u t  he  s a y s  n o t h i n g  o f  t h e  r e s u l t  o f  
f o l l o w i n g  up  t h e  c a s e s .
As a  f i n a l  u rg e  f o r  t h e  n e c e s s i t y  o f  d i a g n o s i n g  and 
t r e a t i n g  s i n u s i t i s  I  am im p re s s e d  by  t h e  s t a t e m e n t  o f  
J .  W r ig h t  ( J o u r n a l  o f  L a ry n g o lo g y  and O to lo g y .  1 9 3 0 )  who 
s a y s  t h a t  i n  many i n s t a n c e s  c h r o n i c  s i n u s i t i s  i s  a  p r e c u r s o r  
o f  m a l i g n a n t  d i s e a s e  and m ig h t  w e l l  be r e g a r d e d  as  a  p r e ­
d i s p o s i n g  c a u s e .
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SUMMARY AMD CONCLUSIONS.
I n  s u m m a r is in g  t h e  v a r i o u s  p o i n t s  b r o u g h t  o u t  i n  a  
c o n s i d e r a t i o n  o f  s i n u s i t i s  one f e e l s  i t  n e c e s s a r y  t o  em­
p h a s i z e  t h e  im p o r ta n c e  o f  an  a c c u r a t e  d i a g n o s i s  b a se d  on 
t h e  com bined  f i n d i n g s  o f  t h e  v a r i o u s  m eth o d s  and t h a t  e v e n  
when a l l  t h e  f i n d i n g s  have  b e e n  n e g a t i v e  t h e  p o s s i b i l i t y  
o f  l a t e n t  s i n u s i t i s  m ust s t i l l  be k e p t  i n  m in d .  The a g r e e ­
m ent o f  H a rp e r  and W atson  W i l l i a m s  on t h e  p o i n t  t h a t  l a t e n t  
i n f e c t i o n  may be p ro d u c e d  by n o n  pus  f o r m in g  o rg a n ism s  i s  
i m p r e s s i v e  and one f e e l s  t h a t  a s t r i c t  s c r u t i n y  m ust be 
made o f  t h e  n a s a l  m uco sa ,  i f  l a t e n t  s i n u s i t i s  h a s  t o  be 
d i s c o v e r e d .
I t  h a s  b e e n  e s t a b l i s h e d  t h a t  s i n u s i t i s  may be and 
v e r y  f r e q u e n t l y  i s  a s s o c i a t e d  w i t h  c o n d i t i o n s  due t o  f o c a l  
s e p s i s ,  b u t  h o w e v e r ,  b a l a n c e  m ust be m a i n t a i n e d  and i t  
s h o u ld  n o t  be t h o u g h t  t h a t  an i n f e c t e d  s i n u s  m ust be f o l l ­
owed by a  s e c o n d a r y  i l l n e s s ,  b u t  t h a t  i t  i s  n e v e r t h e l e s s  a  
p o t e n t i a l  c a u s e  o f  s u c h  c o n d i t i o n s  a s  r h e u m a to id  a r t h r i t i s ,  
g a s t r i t i s ,  a s th m a  and b r o n c h i t i s .  The t r e a t m e n t  o f  s i n ­
u s i t i s  i s  n o t  be r e g a r d e d  a s  a  c u r e  a l t o g e t h e r ,  b u t  r a t h e r  
a s  an  h o n e s t  e n d e a v o u r  t o  l e s s e n  c h r o n i c  i n v a l i d i s m .
The e t i o l o g y  i s  f a i r l y  c l e a r l y  c u t ,  t h e  common c a u s e s  
b e i n g  c o r y z a  a s s o c i a t e d  w i t h  i n t r a  n a s a l  h y p e r t r o p h i e s  and 
I n f l u e n z a  i n  a d u l t s ,  and i n  c h i l d r e n  d i s e a s e d  and h y p e r ­
t r o p h i e d  t o n s i l s  and a d e n o id s  w i t h  m e a s le s  t a k i n g  a p a r t  a s
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a  c a u s a t i v e  f a c t o r .  My e x p e r i e n c e  o f  t r e a t m e n t  i n  c h i l d r e n  
i s  t h a t  a t t e n t i o n  to  t o n s i l s  and  a d e n o i d s ,  i s  i n  m ost 
c a s e s  s u f f i c i e n t  b u t  t h a t  l a v a g e  may be n e c e s s a r y  i n  th e  
c a s e s  w h ich  f a i l  t o  r e s p o n d ,  and  t h a t  t h e r e  i s  c a u s e  to  
hope t h a t  a  few  e a r l y  c a s e s  may r e a c t  s a t i s f a c t o r i l y  t o  
i n t r a  n a s a l  m e d i c a t i o n  and g e n e r a l  t r e a t m e n t  a im ed a t  
r a i s i n g  t h e  r e s i s t a n c e  t o  i n f e c t i o n .
The t r e a t m e n t  o f  a d u l t s  i s  a t  t h e  p r e s e n t  t im e  g r e a t l y  
i n f l u e n c e d  by  s u r g e r y  and t h a t  i s  f a v o u r a b l e  b e c a u s e  i n  no 
o t h e r  way c a n  s a t i s f a c t o r y  d r a i n a g e  be e s t a b l i s h e d .  B u t 
i t  i s  b o rn e  i n  mind t h a t  t h e r e  a r e  two s  c h o o l s  o f  t h o u g h t  
t h e  c o n s e r v a t i v e  w h ich  a l t h o u g h  b e l i e v i n g  i n  t h e  f r e e  o pen ­
in g  o f  an  i n f e c t e d  s i n u s  s t o p s  s h o r t  a t  t h e  a c t u a l  w h o le ­
s a l e  r e m o v a l  o f  m u co sa .
W atson  W i l l i a m s  and J o h n  W rig h t  o f  B r i s t o l  a r e  r e p r e ­
s e n t a t i v e s  o f  t h e  " m o d e ra te "  s c h o o l  a s  o p p o sed  t o  J . G .  Hunt 
o f  C anada  who b e l i e v e s  t h a t  t h e  t h i c k e n e d  d e g e n e r a t e d  mu­
c o u s  membrane o f  c h r o n i c  i n f e c t i o n  o f  t h e  a n t ru m  c a n  be 
rem oved  th r o u g h  t h e  c a n in e  f o s s a  w i t h  c o m p le te  r e g e n e r a t i o n .  
T h i s  t h e o r y  I s  t o  my mind r e v o l u t i o n a r y  and i f  b o rn e  o u t  by 
s a t i s f a c t o r y  r e s u l t s  w i l l  a l t e r  o u r  c o n c e p t i o n  o f  t h e  r e ­
g ro w th  o f  n a s a l  m u c o sa .  At t h e  p r e s e n t  moment I  am 
i n v e s t i g a t i n g  t h e  r e g r o w th  o f  t h e  t u r b i n a t e s  i n  t h e  f o l l o w ­
i n g  m a n n e r .  A l l  c a s e s  o f  d e f l e c t e d  sep tu m  a r e  h a v in g  t h e  
m uco sa  o f  h y p e r t r o p h i e d  t u r b i n a t e s  c a u t e r i s e d  a t  t h e  f i r s t
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e x a m i n a t i o n  and t h e n  f o l l o w i n g  tu r b i n a c to m y  done w i t h  
subm ucous r e s e c t i o n ,  s e v e r a l  m o n th s  l a t e r  t h e  t u r b i n a t e  
i s  s e c t i o n e d  and a  r e p o r t  made on t h e  ty p e  o f  m ucosa  f o u n d .  
Snough  d a t a  f o r  a  r e p o r t  on t h e  i n v e s t i g a t i o n  h a s  n o t ,  
how ever  b e e n  s o  f a r  c o l l e c t e d .
I  a g r e e  w i t h  r a d i c a l  e r a d i c a t i o n  o f  e th m o id  c e l l s  
a s  b e i n g  t h e  m ost s a t i s f a c t o r y  m ethod o f  d e a l i n g  w i t h  a  
c h r o n i c  i n f e c t i o n ,  b u t  t h e  s p h e n o i d a l  s h o u ld  be r e g a r d e d  
a s  h a v in g  b u t  one w a l l ,  t h e  a n t e r i o r ,  a c c e s s i b l e  f o r  t r e a t ­
ment •
An a c u t e  f r o n t a l  s i n u s i t i s  may o f t e n  be s a t i s f a c t o r i l y  
t r e a t e d  b y  a t t e n t i o n  t o  c o - e x i s t i n g  n a s a l  o b s t r u c t i o n  and 
a n t ru m  i n f e c t i o n .  T h i s  f a c t  h a s  b e e n  i l l u s t r a t e d  i n  
s e v e r a l  o f  t h e  c a s e s  q u o te d  and y e t  a  c l o s e  l o o k  o u t  f o r  
s p r e a d i n g  i n f e c t i o n  s h o u ld  be k e p t  and t h e  e x t e r n a l  o p e r a t i o n  
r e s e r v e d  l a r g e l y  f o r  t h i s  ty p e #
The o p e r a t i o n  o f  H arm er and R u s s e l l  i n  o f f e r i n g  c o n s t a n t  
d r a i n a g e  w i t h o u t  much d am ag in g  i n t e r f e r e n c e  i s ,  I  t h i n k  t o  
be recom m ended a s  a  s a f e  and e f f i c i e n t  p r o c e d u r e  f o r  c h r o n i c  
c a s e s  w h ic h  a r e  n o t  s e v e r e  en ough  t o  w a r r a n t  th e  e x t e r n a l  o p e r ­
a t i o n .  The f r e q u e n t  u se  o f  t h i s  o p e r a t i o n  i n  S t .  B a r th o lo m e w 's  
H o s p i t a l ,  w i t h o u t  i l l  e f f e c t  o r  f a t a l i t y  h a s  p l a c e d  i t  on a  
>tfound f o u n d a t i o n .
Of t h e  a c c e s s o r y  a i d s  t o  t r e a t m e n t ,  i t  s& ould  be s a i d  
t h a t  i n  t h e m s e l v e s  t h e y  a r e  n o t  s a t i s f a c t o r y ,  b u t  t h a t  t h e i r  
l i m i t e d  f i e l d  o f  u s e f u l n e s s  may be e x p l o i t e d  when o t h e r  m e th o d s  
h av e  f a i l e d .
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(Q u o ted  f ro m  W atson  W i l l i a m s . )  Page 1 3 1 .  
N o r th  West Med. May 1 9 3 2 .  Q uoted  f ro m
E a r  Nose and T h r o a t  Y ear  Book. P age  4 7 8 .
J .O .L .O .  1 9 3 1 .  V o l .  4 6 .  P age 3 8 4 .  
P r a c t i t i o n e r .  D ecem ber 1 9 1 9 .  V o l .  C l l l .
Page 4 4 9 .
A r c h iv e s  o f  O t o l a r y n g o l .  J u l y  1 9 3 0 .  V o l . X l l .  
P age  1 8 .
J .O . L . O .  1 9 3 0 .  Vol 4 5 .  Page 5 4 5 .
C a n a d .  Med. A s s o c .  J o u r n .  1 9 3 0 .  V o l .  X X i l l .  
Page 3 8 6 .
